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NPEANCIIOBUE K NEPBOMY U3AAHUIO

Ha npoTskeHuM Bceli UCTOpUU YeI0BEYECTBA €CTECTBOMCIIBITATEIN U (PUIOCO]HI
KUCKaJMd MyTM K OTKPBITUIO Y TO3HAHMIO CYIIHOCTH M TPOMCXOXIEHMUS KU3HU.
OgHako MHOTHE BONPOCHI 3TOM BEYHOM IIpOOJIEMBI XKMBOTO IO CHUX IIOp He
pelIeHbl, HECMOTpPS Ha KPyIHEUIIMEe OTKPHITAS TaKUX (DYHIaMEHTaJIbHBIX €CTeCT-
BEHHBIX HayK, KaK MaTeMaTuKa, ¢pu3nka u xuMusi. Heocrmopumo mosoxeHue, 4to
IUISL TIO3HAHMSI OTPOMHOTIO pa3HooOpasus (GopM XM3HM U €€ CYIIHOCTH IIEPBO-
CTeTICHHOE 3HAueHME WMEET OIpelesieHNe <«XMMWUUYECKOW WHIMBUIYATbHOCTH»
KMBOro opraHuzMma. buojiormyeckass XUMUS JOCTUIJIA OTPOMHBIX YCIIEXOB B M3Y-
YEeHUM XUMUYECKOI'O COCTaBa XMBBIX OPTaHM3MOB (BKJII0Yas 4eJIO0BEKa) M MPUPO-
JIbl XUMUYECKUX IIPOLIECCOB, MPOUCXONSIIMX KaK B LIEJIOCTHOM OpraHu3Me, Tak
¥ B U30JIMPOBAHHBIX OpraHax M TKaHSX Ha KJIIETOYHOM, CYOKJIIETOYHOM M MOJIEKY-
JsapHOM YypoBHX. [locmengHue aBa-Tpu OECITWIETUS O3HAMEHOBAIUCH PSIIOM
BBIJAIOIIMXCS OTKPHITUI B OMOJIOTMYECKOM XMMHUM U B HEKOTOPHIX €e paszeiax:
OH3UMOJIOTUN, OMOXUMUIECKON TeHETUKE, MOJICKYISIPHOM OMOJI0THN, OMO3HEpre-
TUKE U JIp., BBIABUHYBIINX €€ B pa3psn GyHIaMeHTaJIbHbIX HayYHBIX TUCLHUILIAH
U cIeJaBIIMX OMOXMMMIO MOLIHBIM OpYIMEM pellleHUss MHOTHUX BaxKHBIX IPoOJieM
OMOJIOTUM W MEIWIIMHBIL.

HanbHeiiliee pa3BUTHE OWMOJOTMM M MEIMIMHBI IIOYTM HEBO3MOXHO 03
MMPUMEHEHUST METOHOJOTMUECKNX TPUHIIMIIOB COBPEMEHHON OMOJIOTUUYECKOU XU-
MHU. YCTaHOBJICHUE CITOCOOOB XpaHEHUS U Tepeaadyld TeHeTUYeCKo MHpopMaluu
M TPUHLUIIOB CTPYKTYpPHOI OpraHu3aluu OEJKOB W HYKJICHMHOBBIX KUCJIOT,
pacim@poBKa MeXaHM3MOB OMOCHMHTE3a 3THUX ITOJMMEPHBIX MOJIEKYJI, a TaKXke
MOJIEKYJIIPDHBIX MEXaHU3MOB TpaHC(hOpMALIMM BSHEPTMM B XKUBBIX CHCTEMAX,
YCTAHOBJICHUE pOJIU OMOMeMOpaH M CYOKJIETOUHBIX CTPYKTYpP, HECOMHEHHO,
CIIOCOOCTBYIOT 0oJiee TJIYOOKOMY ITPOHUKHOBEHUIO B COKPOBEHHBIC TallHBI KM3HU
U BBISICHEHUIO CBSI3M MEXAY CTPYKTYpOil MHAWBUAYAJIbHBIX XMMUYECKUX KOMIIO-
HEHTOB XXMBOI MaTepuu U UX OMoJIornuyecKUMU GyHKUMAMU. OBlIageHUE 3TUMU
3aKOHOMEPHOCTSIMA M OCHOBOMOJIAralolMMM IPUHLIMIAMU OMOJOIrMYECKOM XM-
MHU HE TOJIBKO CIIOCOOCTBYET (DOPMHPOBAHUWIO y OYIyIIEro Bpaya AUATEKTUKO-
MaTepUATUCTUIECKOT0 MOHMMAaHMs MPOLECCOB XW3HM, HO M JaeT €My HOBBHIC,
paHee HEIOCTYIIHbie BO3MOXHOCTHM aKTMBHOTO BMeEIIATeJbCTBA B IIATOJIOTHYE-
CKME TIpOLIeCChl. DTUMHU OOCTOSITEIbCTBAMM MUKTYETCS HEOOXOOUMOCTb M3YYCHUS
OMOJIOTMYECKOM XUMMHU CTYyIeHTAMU MEAULIMHCKUX WHCTUTYTOB.

JaHHBII y4eOHUK IIpeJHa3HAUYeH B IEPBYIO ouepelb JJIsl CTYACHTOB MEIVIIMH-
CKMX WHCTUTYTOB M TIO CTPYKType M OOBEMYy B OCHOBHOM COOTBETCTBYET
IporpaMMe Kypca OMOXMMHUM, YTBEpXKIeHHOIT MMHHCTEPCTBOM 3ApaBOOXpaHe-
Husg CCCP. Hekoropnie I71aBbl €ro MOIYT OBITh MCIIOJIb30BaHBI CTyIEHTAMU
Oouojornyeckux (GakyJbTeTOB YHMBEPCUTETOB M APYTMX BBICIIMX YYCOHBIX 3aBe-
JIeHU#, TIe IPerogaeTcss OMOXMMUS.

I'maBHas 1enb yyeOHMKA —OaTh OOIIME IpeACTaBIeHUS O (yHIAMEHTAJIbHBIX
JOCTUKEHUSAX OMOJIOTUYECKOM XMMHUM B U3YYEHUM XMUMMYECKUX OCHOB KM3HMU.
[TockonbKy B (hOpMUPOBAaHUM (PU3UOJIOTO-OMOXUMUYECKOTO MBIIIUICHUST OymyIie-
ro Bpaya OOJBLIYIO pOJb WIPaeT 3HAHUE CTPOeHUS (CTPYKTYpbl) U pOJHU
XUMUYECKNX KOMIIOHEHTOB B OCYIIECTBJICHUN (PU3MOIOTHYECKUX (QYHKIUMA, TIep-
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Bas yacTb yuyeOHMKa TOCBSIIEHa PaCCMOTPEHUIO XMMUYECKOTO COCTaBa >KUBBIX
opraHu3MoB. B yacTHOCTH, JaHbI COBpEMEHHbIe MPEACTABICHUS O MPUHIMITAX
CTPYKTYPHOM OpraHu3sanuu 0eJKOB, HYKJIEMHOBBIX KUCJIOT U (DEPMEHTOB, METO-
JlaX M30JMPOBAHUS U OYUCTKU OEJIKOB, OMpEAeSIeHUs] UX TEPBUYHON CTPYKTYPHI
U MOJIEKYJISIDHOM Macchl, a TakXe MNPUMEHEHUM MAOCTUXEHUU DH3UMOJIOTUU
B MeauliMHe. 3HauuTeJlbHO OOJjblliee BHUMAaHUE, TOMMMO CTPOEHUS, YIeJeHO
OMOJIOTUYECKO POJIM BUTAMMHOB, B YaCTHOCTU KO(GEpMEHTHBIM (QYHKIIUSIM,
a Takke MPpakKTUYEeCKOMY 3HAYEHUI0 aHTUBUTAMMHOB M aHTHMeTaboauToB. Cylie-
CTBEHHO pacIlIMpeHa IlaBa O TOPMOHAaX; BKJIIOYEHBI HOBBIE pa3iesibl, Kacalollue-
Csl CTPYKTYPBI U DYHKIIMU TOPMOHOB TUNO(dU3a, pUIM3UHT-(PaKTOPOB 1 MpocTa-
IJIAaHAWHOB.

YuuThiBasi HAKOIUIEHHBIN OIBIT TpernojaBaHUsl OUOJIOTUYECKOW XUMUMU B
I MockoBckoM opaeHa JleHnHa u opuaeHa TpynoBoro KpacHoro 3HameHU
MeauLHcKOoM MHcTUTyTe uM. .M. CedyeHoBa, BoeHHO-MeOMILIMHCKON oOpacHa
Jlenuna KpacHozHameHHoil akagemuu um. C.M. KupoBa u opaeHa JIpyxObl
HaponosB YHuBepcurere npyx0bs1 HapomoB uM. I1. JIlymyMOBI, a TakKe ITOXeaa-
HUsI MHOTUX TIperiofaBaTesieli, aBTOPbl pacCMaTPUBAIOT CTPYKTYPY U (DYHKIIMIO
YIJE€BOAOB U JIMIIMIOB COBMECTHO C MX OOMEHOM BO BTOPOIl YacTu y4yeOHUKA —
B pasmesie «O0OMeH BelllecTB». Takoil MOAXOA MOXHO CUYMTATh BIIOJIHE OIpaB-
JaHHBIM eIlle W MOTOMY, 4YTO CTYACHThI JIydllle YCBaWBalOT MaTepuay Tpu
OTHOBPEMEHHOM H3YyYEHMM XUMHUU U OOMeHa YIJeBOAOB M JUMUIOB IOCse
U3y4yeHUs] OMOIHEPreTUYECKUX acleKTOB OMojorndyeckoro okucieHus. Ilocnen-
HEMY BOIIPOCY IOCBSIIEHA OTAeJbHas rjasa.

HckmounTenbHasi BaXHOCTb pasgena «CuHTe3 O6enka» I8 MHOHUMaHUS
U OOBSCHEHUSI MHOTUX MPOSIBJIECHU I XXU3HU MTOOYIMIa aBTOPOB BbIACIUTH B CAMO-
CTOSITEJIbHYIO T[JIaBY 3Ty CTPEMUTEIbHO Pa3BUBAKOIIYIOCS BETBb OMOXUMUU
oenka. [lIupoko ocBellleHa OMOXUMUS psila OPTaHOB U TKaHel yenoBeka. Bmecre
C TEM He JaeTcsl OTAEJbHO OOMEH BOAbl MU MUHEPAJIbHBIX BEIIECTB, MOCKOJbKY
MHOTME BOIPOCHI, Kacalollrecsi 3Ha4deHUsI BOAbI U POJIM MUHEPAJbHBIX BEIECTB
B IIpOLIECCE€ XKM3HEAESITEbHOCTH, OCBEIIEHbI B paslaejax OWOXUMHMHU ITI0YeK
W MOYM, TI€YEHU, KPOBU.

B cBsI3u ¢ Bo3pacTalluM 3HaYeHMEeM OMOXMMUU TSI TIPaKTUKU 3paBooXpa-
HEHMUsI 0cO00€ BHUMAaHUE YIEJIEHO PETYJSILMU U MaTOJOTMU OOMeHa YrjeBOMIOB,
KUPOB, 0EJIKOB M aMUHOKHUCIOT, BKJloYasi HacjeACTBEHHbIC neheKThl oOMeHa,
a TakXe M3JIOKEHUI0 TPaKTUYeCKOro MCIOJIb30BaHUSI OMOXMMUYECKUX TECTOB
JUTST TIOCTAaHOBKU JMarHo3a 3abojieBaHUsI, BbIOOpa MeTona JIeYeHUsI U MPOBEPKU
ero 3¢ HEeKTUBHOCTH.

Y4eOHUK WITIOCTPUPOBAH PUCYHKaMHU, CXeMaMM W TabaullaMu, 4aCTUYHO
pa3paboTaHHBIMM aBTOPaAaMM M YaCTUYHO 3aMMCTBOBAHHBIMM U3 JPYTUMX MCTOY-
HUKOB, HEKOTOPbIE M3 KOTOPBIX ObUIM MepepadoTaHbl WJIM yIPOUIEHBI.

3a MpOCMOTpP OTHENbHBIX IJIaB PYKOMWCH M I1IEHHBbIE 3aMe4YaHUsI aBTOPHI
CUMTAIOT CBOMM [IOJITOM MpWHEeCTH OnarogapHocTh akagemnkam AH CCCP
C.E. Cepepuny u A.E. bpayHuuteiiny, akanemukam AMH CCCP B.H. Opexo-
Buuy u A.H. KnumoBy, uineny-koppecrnonaenty AMH CCCP 10.A. IlankoBy
u npogdeccopam 10.b. ®wmnmosuuy, JI.M. I'mnogmany u I'.C. XauaTpsHy.

ABTOpBI OyIyT BecbMa MPU3HATEJIbHBI 32 KDUTUUECKME 3aMeYaHusl, MMOJIe3HbIC
COBETHl U TOXeNaHUsl TI0 COAEPXKAHUIO TaHHOTO yyeOHUKa.



NPEAUCIIOBUE KO BTOPOMY U3OAHUIO

Bo BTOpoM uszmaHum ydyeOHUKa «buosornyeckass XMMUs» aBTOPbI CTPEMUJIUCH
OTpa3uTh MOYTHM BCe HOBEWMIIME NOCTUXEHUS ITOMH BechbMa OBICTPO pa3BUBAlO-
1Ieiicsl HayKM TOcJie BhIXOAa B CBET MepBoro m3aaHus B 1982 r. OcHOBbIBasICh Ha
MHOTOUYMCJIEHHBIX TMOXEJNaHUIX, MPEeIJOXEHUSIX W KPUTUUYECKMX 3aMeuyaHMsIX
COBETCKUX HccliefoBaTesieid, mpernoaaBareyeid, CTyIeHTOB U MHOCTPaHHBIX KOJ-
JIeT, YaCTUYHO OIyOJMKOBAHHBIX B XXypHanax «buoxumusi», «YKpauHCKU OMO-
XUMMYECKUI XypHall», «Biochemical Education» (1983, 1984 rr.), 6iaromapHbie
aBTOPBI, COJUAAPHbIE B OJHMX CJIy4asix U HE COIJIaCHbIE C PSAIOM TpeNIoXeHUi
B APYIUX, MpemjaraloT Ha Cyld HaydyHOW M TeAarormyeckoil oOIlecTBEHHOCTU
U CTyOEHTOB NaHHOE WU3IaHMHeE.

B yyeOHUKe HalIM OTpaXeHWE COBpPEeMEHHbIE MPEACTaBIeHUS O CTPYKType
U GYHKIUSIX MOJIEKYaT O€JIKOB, HYKJIEWHOBBIX KHMCJIOT, YIJIEBOAOB U JIMITUAOB.
Pazgensl mo xumMuu GMOMOIMMEPOB, KakK U (hepMEHTOB, BUTAMUHOB U TOPMOHOB,
00beAMHEHBI TIO MPOChOE OOJIBIIMHCTBA PELIEH3EHTOB B MEPBOM YacTH y4eOHUKA.
B rnaBax, moOCBSIIEHHBIX BUTaMMHaM, TOpMOHaM U (depMeHTaM, MpencTaBieHbl
HOBBIE CBEJEHUS O OMOJOTMYECKOW pOJIU M MeXaHW3Me NeWCTBUSl ITUX COelVHe-
Huit. OnylieHbl TaHHbIE O MEPBUYHOU CTPYKTYpe psiia MEeNTUAHBIX U OETKOBBIX
TOPMOHOB, 3aTO TNpPUBEIEHbI HOBEHIIIME Pe3yabTaThl MO OUOreHe3y MpocTarjaH-
JVHOB W POACTBEHHBIX COCAMHEHMI: MPOCTALMKIMHOB, TPOMOOKCAHOB U JIEMKO-
TpueHoB. B rnaBe «®epMeHTHI» MOAPOOHO PACCMOTPEHBI MPOOJEMBbl MEIUIIMH-
CKOIl H3MMOJIOTMM, BKJIIOYass HEKOTOpbI€ BOIMPOCHI MHXEHEPHOW 3H3UMOJOTUM.

CyliecTBeHHO mepepaboTaHbl B CBET€ HOBBIX JAHHBIX IJIaBbl, MOCBSIIEHHbBIC
oOMeHy BelllecTB. YUWUThIBash Bce Bo3pacTalolllee 3HauYeHUEe OUOXMMUU MJis
MEIUIIMHBI, 0CO00€ BHUMAHUE YAEJIEHO PEryasiiiui U MaToJoTuu oOMeHa YIjieBO-
JIOB, JTUMNUA0B, OEJIKOB U aMMHOKMCIIOT, BKJIIOUYasl HACJIEeNCTBEHHbIE HapyIIeHUSs
oomeHa. OOCTOATETbHO U3JOXKEHBI MHOIME BOIPOCH, KOTOPHIM HE BCerma
YIEJSIIOCh B Kypce OMOJIOTMYecKoi XMMUM (0COOEHHO B y4eOHUKAX MO OUOJIOTH-
YeCKOW XUMMU, TMepeBeJeHHbIX C aHTJMICKOTO S3blKa) NOJXKHOE BHUMaHUE. DTO
KacaeTcsi, B YaCTHOCTH, OCOOEHHOCTEH XWMMWYECKOTOo cocTaBa M IIPOLIECCOB
MeTabou3Ma B HOpME M TMAaTOJIOTMU TaKWX CHEUaTU3UPOBAHHBIX TKaHel, Kak
KpPOBb, MeUeHb, MOYKM, HEPBHAS, MbILLIEYHAs] U COCAMHUTENbHAs TKaHMU.

ABTOpBl CTPEMWJIUCh MAaKCUMaJbHO OOJErYuTh BOCIPUSITUE MaTepuaia,
OPUEHTUPYSICh Ha CXaToe, YeTKOe M JIOCTYMHOE M3JI0XKEHUE MHOTOUYMCIEHHBIX
CBEJIEHUII COBPEMEHHON OMOJOTMYECKOW XMMUW U TEPCIEeKTUB ee AaJibHEeHIlIero
pa3BuTHs. YriyOJieHHOMY M3yYeHHUI0O U YCBOEHHWIO MpeaMera OyneT, OuYeBUAHO,
CMOCOOCTBOBaTb, KpOME TOTo, OOraTblii WJIIIOCTPATUBHBIM MaTepuaal B BUIE
CBOJHBIX TabJMWIl, CXeM META00JMYECKUX LIMKIOB, rpapvKoB U PUCYHKOB, OOJb-
el 4acThl0 OPMTIMHAJbHBIX, COCTABJISIIOIIUMX €IUHOE IIEJ0e C TEKCTOM.

I'maBel 1—-6 u 11—14 namucansr T.T. bepe3oBbiM, a miaBel 7—10 1 15-20 —
b.®. KopoBkuabiM. KpuTndeckre 3aMedaHus, TTOXETAaHWSI W TIPEIITOXKESHUS 110
COIEPXKaHUIO BTOPOTro M3JaHUs yuyeOHMKa OymyT BCTpeueHbl aBTOpamMu ¢ Osaro-
JapHOCThIO.

T. bepesos, b. Koposkun
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NMPEAUCIIOBUE K TPETbEMY U3JAHMUIO

B mocnemHee BpeMms MoydyeHO HEMAaJIO JOIIOJHUTEIbHBIX TOKa3aTeIbCTB TOTO,
YTO OMOXMMUSI SIBJISIETCS CPENCTBOM BBIpAXKE€HUSI TTOHATUI U SBICHUI HE TOJBKO
B objactu (hyHIaMEHTaJIbHOW OMOJIOTMYECKON HayKW, HO U B 00JIACTM KJIMHUYE-
CKOit MenuUMHBI. broxumus, usyyvaroiiasi XMuMUYECKHUE OCHOBBI XU3HEJESITEb-
HOCTM OpPTraHM3MOB B HOpPME M IIPW MATOJOTHMM, IIPU3BaHA yCTAaHOBUTH CBSI3b
MEXIY MOJEKYISIPHOU CTPYKTypOoid M OHOJIOTMYECKONM (DYHKLMEH XMMUYECKUX
KOMIIOHEHTOB XXMBOU MaTtepuu. ABTOPHI HE CTPEMMIIMCh, KaK 1 B ABYX MpPEIbIIy-
IIMX M3IAaHUSIX, OXBAaTUTh BCE pasdesibl Kypca obmieit omoxumun. [aBHaAs 1enb
JTAaHHOTO W3JaHUSI—COXPAHUB OCHOBHbIE pa3iefibl U TMOHSATUS OUOXUMUM, TIpEa-
CTaBUTh B CxXaToil (popMe HOBelllne cBeleHUs U (PakThl 0 OMOreHe3e IJIaBHBIX
KJIaCCOB OpPraHUYEeCKUX BEIlECTB B OpPraHU3ME YeJIOBEKa U KMBOTHBIX.

[IpyHMMass BO BHUMaHME BCE BO3pacTaloOIIMii 00beM OMOXMMHUYECKON MH(pOP-
Mallii, MHOTHME pa3feiibl IMPUILUIOCHh 3aHOBO HANMCATh WJIM CYIIECTBEHHO IIepe-
paboTaTh: HalpUMep, O CTPYKTYpe U (DYHKIIMAX OCTKOB Y HYKJIEUHOBBIX KUCIIOT,
PEeryIsiLuU 3KCIPEeCCUM TEeHOB, MOJEKYJISIpPHBIX MexaHu3MoB OuoreHe3a JIHK
n PHK, OwmocmHTe3a Oenka, MexaHM3MaxX perysiuyd MeTaboau3Ma U pPOJIH
TOPMOHPELIENITOPHOI CUCTEMbl M BTOPUYHBIX BHYTPUKJICTOUHBIX MECCCHIKEPOB
B Mepeaadye HEPBHOTO M T'yMOpPAJbHOTIO CUTHAJIOB, MeXaHuU3MaxX (hepMEHTaTUB-
HOTO KaTajau3a, 0COOEHHOCTSIX OOMeHa BEUIECTB B HEPBHOU TKaHU (HEHPOXUMUST),
TEeYEeHU, MBIIIEYHOW U COEAUHUTEIbHOU TKAHSIX U IIp.

IIpencraBneHa HoBag T1aBa «bmoMeMOpaHBI M OMO’HEPTETHKa», OOBEIMHSIIO-
1asi mpexHue IBe I1aBbl yueOHMKa: «O0OMeH BelllecTB U dHepruu» u «buosoru-
YeCcKOe OKMCIICHHE>.

HoBbie cBeneHUsT 0 XUMWU YIJI€BOJOB W JIUMIUIOB PAacCMOTPEHBI B TIEPBOM,
CIIEIIUAJIBHOM, <«XMMMYECKO» YacT ydyeOHMKAa B COOTBETCTBMU C IIPEIJIOXE-
HUSMM psiia KOJUJIET M pelieH3¢HTA.

Y4uTeiBask OCHOBOIOJATAIONIYIO POJIb OMOXMMHUU IJId TEOPUM M IIPAKTUKU
MEIUIUHBI, 0CO00€ BHUMAaHUE B yUCOHUKE YACICHO U3JTOXEHUIO KaK Peryisiuuu
M IIaTOJIOTMM OOMEHa BEIEeCTB, TaK M MOJIEKYJISIPHBIX OCHOB COMAaTHYECKUX
U HacJeACTBEHHbIX Oosie3Heil uvesoBeka. B r1iaBe «®DepMeHTbl» 3HAYUTEILHO
pacuiMpeH pasnesl MeAULIMHCKOM 3H3uMoJioruu. OO0CyXmaloTcs MpooieMbl 3H3M-
MOITaTOJIOTMM U MPUMEHEHUS (PEPMEHTOB B Ka4eCTBE NMAarHOCTUYECKMX CPEICTB
1 JIeYeOHBIX TpernapaToB, a TakXke B KauyeCTBe MHCTPYMEHTOB TIpU OMOTEXHOJIO-
TMYECKOM IIPOM3BOACTBE JIEKAPCTBEHHBIX IPENapaToB W IMIIEBHIX BEIIECTB.

I'maBer 1—4, 7, 8 1 12—15 nanucansl akag. PAMH T.T. bepe3oBbiM, T1aBH 5,
6, 10, 11 u 16—22 — un.-xopp. PAMH b.®. KopoBkuHEIM, a IltaBa 9 HammcaHa
npod. A.A. BoamgeIipeBBIM.

ABTOpBI BBIpaXaioT ITyOOKYI0 NPU3HATEIbHOCTh MHOIMM IIPEIIOIaBaTeIsIM
W CTyOEHTaM 3a IIEHHBIE COBETHl M KPUTHYECKHE 3aMedaHMs, OOJbIIas 4acTh
KOTOpBIX OblJIa YYTeHa IMpU IMOATOTOBKE AaHHOTOo usaaHus. C 06JarogapHOCTHIO
OyIyT BCTpeYeHbl HOBHIE MPEIJIOXKEHUS, TTOXEeIaHUS M 3aMedaHUsI.

T.T. bepesos, B.®D. Koposxun
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CMUCOK COKPALLEHUH

AAIl — aJaHMHAMMHOIENTHUIa3a

AID — azneHo3uHaudochar

AN — AHTUAUYPETUYECKUI TOPMOH

AKTI — aIPEHOKOPTUKOTPOITHBIIA TOPMOH

AnAT — aJJaHMHaMMHOTpaHcdepasa

AMK — aMMHOKUCJIOTbI

AMO — aJleHo3MHMOHOdochar

TAMO® — IUKJIWYECKU# ameHo3uH-3',5'-MoHodocdar
AIlb — alMJIIepeHoCaIIMii 6e10K

AcAT — acrmapTaTaMHHOTpaHCcdepa3a

ATO — ageHo3uHTpHUdOCchar

AT®a3za — ageHo3uHTpUdOCdaTasza

TAMK - 'Y-aMMHOMACJISIHasl KUCIOTa

rao — ryaHo3uHaudocdar

TM® — ryaHo3uHMoHodocdar

ulM® — OUKIMYeCKWil ameHo3mH-3',5'-MoHOdochar
I'T® — ryaHo3mHTpHdocdaT

JHK — NEe30KCUPUOOHYKJIEMHOBAsI KUCIOTa
JIHKa3za — JIe30KCUPUOOHYKIIeas3a

JHIIT — I€30KCUPUOOHYKIEONPOTEUHBI

JODA — IMOKCU(DEHWIATaHUH

Jodamun — IMOKCU(PEHWIITUIAMUH

AJCH — DONeUWICYTb(MaT HaTPHUSI

JOD — nuusonponuiadropdochar

JIDAD — JTASTWIAMUHOSTHI

MO - MHO3WHMOHOMochaT

KoA KOodepMeHT (KO3H3uM) A

KoQ — koepmeHT (kK03H3UM) Q (YOMXMHOH)
KOP — KHUCJIOTHO-OCHOBHOE PAaBHOBECHUE

JIAT — JaKTaTOeruaporeHasa

JITIBIT — JIMIIONPOTEMHBI BHICOKOM IUIOTHOCTU
JITTHII — JIMTIONMPOTEUHBI HU3KOW TUIOTHOCTHU
JITIOHIT — JIMTIONIPOTEMHBI OYeHb HU3KOHN IJIOTHOCTHU
MAO — MOHOAMMHOKCHUAA3a

Mon. Macca — MoOJIeKyJsipHasi Mmacca

HAJL" — OKMUCJIEHHBbIi HUKOTMHAMUIAJACHUHAUHYKIEOTUL

HAIH + H® - BoccTaHOBJEHHBI# HUKOTMHAMUOAAEHUHIUHYKIEOTU]



HAJI®"
HAL®H + H'

[BK
Mo

POAD®

Pi

PP
PHK
PHKasza
MPHK
pPHK

TPHK
PHIT

car

TIroK
TAD
TM®
THD
TTO®

VD
VA®T
VI®PTK
YM®
VT®

DAL
®AJH,
DADC
®JIHB
®MH
®MHH,
OPIIP

LD
IM®
LIHC
LITK
LUT®

OATA

OKHWCJIEHHBbII HUKOTMHAaMUIANeHUHAMHYKIeoTuadochar
BOCCTAHOBJICHHBII HUKOTHMHAMUIaACHUHAMHYKIeoTHIDochaT

MMPOBUHOTpAIHAS KHUCJIOTa
nupugokcaibdocdar

puboHykieoTuaandocdar
dochar HeopraHUYECKUI
mipodocdaT HeopraHUIECKUA
PUOOHYKJIEMHOBasT KHCJIOTa
puboHyKJIea3a

maTtpuyHas PHK
pubocomHass PHK
tpaHcrioptHas PHK
PUOOHYKJIEONIPOTEMHBI

CYKIMHATAETUIporeHasa

TeTparuapodomeBasl KHUCIoTa
TuMuIuHInocdar
TUMUAIUHMOHOMOCDAT
THaMUHIIIpodocdar
TUMUINHTpUpOCcHAT

ypunuHandocoar
ypunuHaudochaTriokosa
ypuauHIUOCHOrIIoKypoHOBass KUCI0Ta
ypuauHMoHodocdat

ypunuHTpudocdar

OKHCJIEHHBIN (hIaBUHAAEHUHAMHYKICOTUI
BOCCTAHOBJIEHHBIN (DJlaBUHATEHUHINHYKICOTHT
3'-dochoaneHo3nH-5"-pocdocynbdar
GTOPAMHUTPOOESH30I

OKHCJIEHHBIN (hIaBUHMOHOHYKJIEOTU
BOCCTAHOBJICHHBIN (hIaBUHMOHOHYKJIEOTH
5-docdopudosmi-1-nmupodocdar

uTUIHIrgocoar

LHUTUAMHMOHOMOChaT

IIeHTpaJbHasl HepBHas cHUcTeMa

LMK TpUKapOOHOBBIX KucioT (uuki Kpebca)
uutuauHTpudochar

OTWJICHANaAMUHTETpAaaleTaT



BBEAOAEHUE

buosnornveckass XuMusi—3TO HayKa O MOJIEKYJSIDHOW CYIIHOCTH XU3HU. OHa
U3y4aeT XMMUYECKYI0 MPUPONIY BEILECTB, BXOMSIIUX B COCTaB KUBBIX OpPTaHU3-
MOB, MX MpeBpallleHUsI, a TaKXKe CBS3b 3TUX IPEBpAIEHUU C JeSITEIbHOCTHIO
KJIETOK, OpPraHOB W TKaHel M opraHusma B ueioM. M3 aToro ompeaeneHust
BBITEKAET, YTO OMOXUMUS 3aHUMAETCS BBISICHCHUEM XUMWYECKUX OCHOB BaXKHEM-
MIUX OMOJIOTMYECKUX MPOILECCOB U OOIUX TYTe W MPUHLIUIIOB TPEBPAICHUN
BEILIECTB M 3HEPTUH, JeXallUMX B OCHOBE Pa3HOOOPA3HBLIX MPOSBICHUI XXWU3HU.
TakuM oOpa3om, THaBHOU 3amayeil OMOXUMHWU SIBISIETCSI YCTAaHOBJIEHWE CBSI3U
MEXIY MOJICKYJSIDHOM CTPYKTYpOMl M OMOJIOrMuecKoil (dyHKIMEH XMMUUYECKMX
KOMIIOHEHTOB XWBBIX OPTaHU3MOB.

B 3aBucuMocTM OT 00BEKTAa WMCCAEAOBAHUS OWOXMMUIO YCJIOBHO IMOJpa3/e-
JISIIOT Ha OMOXMMUIO YeJIOBEKa M KMBOTHBIX, OMOXUMMUIO PACTEHUN U OMOXUMUIO
MUKpPOOpTaHW3MOB. HecmoTpss Ha OMOXMMHYECKOE EAWHCTBO BCETO YXUBOTO,
CYILIECTBYIOT U KOPEHHBbIE pa3fnuusl KakK XMMUYECKOro cocTaBa, TaK U OOMeHa
BEIIECTB B JKMBOTHBIX WM PACTUTENbHBIX opraHudmax. OOMEH BeElIeCTB, WU
MeTaboJIM3M,— 3TO COBOKYITHOCTb BCEX XMMHWYECKHUX PEaKUMid, MPOTEKAOIINX
B OpPraHW3ME W HAMNpaBJIEHHBIX HA COXPAHEHUE U CAMOBOCIPOU3BEIEHUE KUBBIX
cucteM. M3BeCTHO, UYTO pacTEHUSI CTPOST CJOXHBbIE OpraHMYecKue BelIecTBa
(yrneBodbl, XUpbl, O€NKW) M3 TaKUX MPOCThIX, KaK BOIa, YIJIEKUCIBbIHA ras
W MUHEpAJIbHbIE BEIIECTBA, MPUYEM IHEPTUSI, HEOOXOAUMAsT IJIsI 3TOU CUHTETUYE-
CKOW NesITeTbHOCTU, 00pa3yeTcs 3a CYET TOTJIOIICHUS COJIHEYHBIX Jydel B Mpo-
ecce dorocuHTe3a. KMBOTHBIE OpraHMW3Mbl, HANPOTUB, HYXAAIOTCS B TIHIIE,
COCTOSIIIIEN HE TONBKO W3 BOABI U MUHEPAIBHBIX KOMITOHEHTOB, HO COIEPXAllen
CJIOXHBIE BEIIECTBA OPTAHWYECKOU MPUPOMABI: OETKU, XKUPHI, YIIEBOIbI. Y XUBOT-
HBIX MPOSIBJACHUS XU3HEIESTCIbHOCTU M CHUHTE3 BEIIECTB, BXOMSIIMX B COCTaB
Tesa, 00ECIeUynBaOTCS 32 CUET XUMUYECKOW IHEPTUM, OCBOOOXKIAIOUIECHCS TIpU
pacnane (OKHUCJIEHWM) CIOXHBIX OPTAHUYECKUX COETUHEHUM.

PacteHusi, He wucnosb3ylolMe [JISI CBOEH XKM3HEAESTEIbHOCTU BelllecTBa
OpPraHWYECKOW TPUPOMABI, HA3BIBAIOTCS ayTOTPOMHBIMUA OpTaHU3MaMU; XKUBOT-
HbI€ SIBJISIIOTCS TeTepoTpoHBIMU opraHudMamu. Cpead MHUKPOOPraHM3MOB
BCTpeyaroTcs Kak ayToTpodbl, Tak U rereporpodsl. Kpome Toro, njas MUKpoO-
OpPraHM3MOB XapaKTEPHBIM MPU3HAKOM CUMTAETCS HAJIMUUE CelUMDUIECKUX XU-
MWYECKHAX BEIIECTB W pEaKLUWi, HE BCTPEYAIOIIMXCI B KIIETKAX XWBOTHBIX
U paCTEHUM.

CoBpeMeHHasi OMOXMMUsI KaK CaMOCTOSITeJIbHAsl HayKa CJI0XUIach Ha pydexe
XIX n XX BB. o 2TOro BpeMEHHM BONPOCHI, paccMaTpuBaeMble OUOXUMUENH,
BXOAWJIM B OPTaHUYECKYIO XMMUIO U (pusnonornio. HakomnneHue hakTrieckoro
MaTepuaja O COCTaBe HamboJiee CJIOXHBIX MPUPOMHBIX COEAWHEHUN HaAvalaoCh
¢ pazsutueM B EBporie B cpenHue Beka aixumMuu. OgHako dakThuuyeckue JaHHbBIE,
MOJIyYeHHbIE aTXUMUKaMU, TPYAHO OTIEIUTb OT HENMpPaBUJIbLHBIX OO0OOIIEHUN
U TIpEeNCTaBJIEHWI, rOCMHOACTBOBABIIUX B Hayke B To Bpems. B XVI—-XVII Bs.
BO33pPEHUSI AIXUMUKOB MOJYYUIU AaJTbHENWIIEe Pa3BUTUE B TPyIax ITPOXUMUKOB
(ot rpeu. iatros—Bpau). OnHUM M3 BUIHEHIIUX MPENCTaBUTENEH ITPOXUMUU ObLIT
HEMELKUM Bpauy U ecTecTBoOUCIbITaTeN b T. Ilapanenbc, KOTOpPBIA BBIABUHYJI
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BecbMa IMPOTPECCUBHOE MOJIOXEHUE O TECHOW CBSA3M XMMUM C MeaulMHoN. OH
CUMTAJI, YTO B OCHOBE XM3HEIEATEIbHOCTH UeoBeKa JiexkaT XMMUYecKue mpoliec-
Cbl MU MPUYMHHON OCHOBOM JITOOOro 3a00jieBaHUS SIBIISICTCS HapYyLICHUE «XOAa»
XUMUYECKHUX TpolieccoB B opraHusme. B cBsa3u ¢ atum, no muenuio T. [Mapauens-
ca, U JIeUeHUs CJelyeT HCIoJb30BaTh XUMUUYECKUe cpeiactBa. K maHHoOMY
TepUONYy OTHOCUTCA M cMenas 1js Toro BpemMeHu wupaes WM. Ban-I'enbmoHTa
0 HAJIMYMU B «COKax» XMBOIO Tejda OCOObIX BeLIECTB—«(pepMeHTOB», ydyacT-
BYIOIIMX B Pa3HOOOPA3HbIX XUMUYECKUX MPEBPALICHUSIX.

B 1uenom Tmo3HaHUME 3aKOHOMEPHOCTEH XMMHUUYECKUX M (epMeHTATUBHBIX
MPOIIECCOB, JIeXallUX B OCHOBE XXU3HEAESITEIbHOCTH, OKaszajloCh AJS SITPOXU-
MUKOB HEMOCUJbHOU 3afauyeil. DTo 0ObSICHSIETCS MPEXIIE BCErO OTCYTCTBUEM B TO
BpeMsi 3HaHWW OCHOBHBIX 3aKOHOB (PU3UKU U XUMUU, HEepa3pabOTaHHOCTHIO
METONIOB BJIEMEHTApHOIO aHajlu3a OpraHuyeckux coeauHeHuit. Kpome Toro,
ATPOXUMUKHU, TaK Xe KaK U aJIXUMHUKM, TI0 CBOEMY MUPOBO33PEHUIO OBLIM
MeTadu3MKaMu U NPUAEPKUBAIUCH BUTATUCTUYECKUX B3IJISIIOB.

B XVII-XVIII BB. mupokoe TpU3HAHWE Cpelyd YUYEHBIX TMOJyuyusia TEopusi
ropwoyero Havajia—GJaorucToHa, cGopMyJIupoBaHHAsT HEMEUKHUM XMUMHMKOM U
BpauoMm I'. Ilramem. HecMoTpst Ha OIIMOOYHOCTh OCHOBHBIX IOJOXEHUMN, TEOPUS
(rorucroHa (0OBSICHSIBIIASI MPOLIECCH TOPEHUS BBIACICHUEM U3 TOPSIIETo Tejia
0co0Oro HEBECOMOIO BEIIeCTBA) Chirpajla B MCTOPMM HAyKM ITOJOXUTEIbHYIO
poJib, TaK KakK CIOCOOCTBOBaJla Pa3BUTUIO IKCIIEPUMEHTAJIbLHOTO HampaBiieHUs
B xuMmuu. OnpoBepKeHMe 3TOM TeopuHr CBsA3aHO ¢ padboramu M. B. JlomoHOCOBa
u A. JlaByazbe, OTKPBIBIIMX B HayKe OCHOBHbIC 3aKOHBI COXPAaHEHUs BHEPTUU
M BCIIECTBA, CHpaBeIJIMBBIE M I OMOJOrMYecKUMX o00BekTOB. Kpome Toro,
A. JlaBya3zbe mokazaj, YTO MPU JAbIXAaHWU, KaK W TIPU TOPEHUU OPTaHUYECKUX
BEILECTB, MOTJIOUIAETCS KUCJIOPOA U BbIAEJSETCS YIJIEKUCIbIN ras.

C cepequnbl XVIII B. HaumHaeTcsl TepuoJ OTKPHITHS W BbIAEIECHUS OOJIbIIO-
ro 4ucja HOBBIX OPTaHMYECKUX BEIIECTB PACTUTEIHLHOTO M XUBOTHOTO ITPOUC-
xoxneHusi. KpynmHbiM cobbiTieM BTopoil mnonoBuHbl XVIII B. cranu wuccne-
noaHus JI. CriajutaHiiaHu 1o (pU3NONIOTUN MUILEeBAPEHUSI, KOTOPbIE MOJOXUIU
HavyajJlo W3YyYeHMIO (PEepMEHTOB TMUIIEBaAPUTEIbHBIX COKOB. Pycckuii Xumuk
K.C. Kupxrod B 1814 r. ommcan ¢dhepMeHTaTUBHBIM Mpolecc ocaxapuBaHUS
Kpaxmalia ToJ BJIMSHUEM BBITSIKKU U3 MPOpocIIuX ceMsH suMeHs. K cepenune
XIX B. ObuUIM HaMIEHBI U APYrUe (EPMEHTHI: aMUIa3a CIIIOHBI, NETICUH Xey104-
HOTO cOKa, TPUIICMH cOoKa MojkenynouHoi xene3bl. M. beplenuyc BBes B XUuMUIO
MOHSTHE O KaTajlu3e W KaTajau3aTopax, K YMCIy TMOCIeIHUX ObUIM OTHECEHBI BCe
U3BeCTHBIE B TO BpeMs (epMeHTh. B 1839 r. 0. JInOux BBISICHWII, YTO B COCTaB
MUIIM BXOASAT OCJNIKM, XXUPbl U YIJIEBOMbBI, SIBJSIIOIIMECS TJaBHBIMM COCTABHBIMU
YacTSIMU XUBOTHBIX M PACTUTEIbHBIX OPTaHU3MOB.

CoKpYLIUTENbHBI yaap MO BUTaIM3MY ObUl BIIEpBble HaHeceH paboTamu
®. Bénepa, koropoMmy B 1828 r. yragoch MOJy4UTb XUMUYECKUM IIyTEM MOYEBU-
HY - OIMH 13 KOHEYHBIX NPOLYKTOB a30TUCTOIO OOMEHA Y YeJIOBEKA U KMUBOTHBIX.
B muceme k cBoemy yumtemo M. Bepuemmycy ®@. Bénep mucan: <« momxen Bam
3asiBUTh, 4YTO MOTYy JejaTh MOYEBUHY, HE HYXJasiCh INpPU O3TOM B TMOYKax
1 BOOOIlIE B XMBOTHBIX, Oylb 3TO uejoBeK Wiu cobaka». Bckope mnocienosai
U pSI OPYTUX OJECTSIIMX padoT: CUHTE3 YKCYCHON KMCJOTBI, OCYIIECTBICHHbIN
A. Konbwbe (1845), xupoB— M. beptio (1854), yrieBonoB—A.M. byTiaepoBbiM
(1861). Dt pabOTBl HEOMPOBEPKMUMO IPOAEMOHCTPUPOBAIN OLINOOYHOCTh
U HEOOOCHOBAHHOCTb BUTAJIMCTUYECKUX TPEJCTABICHUA.

B 0Ooppbe ¢ BUTAIM3MOM OYE€Hb BaXXHYIO pOJb ChITpaiyd MCCIEeI0BaHUS
o nipupone opoxeHus. JI. I[Tactep omnO0OYHO cunTan OpOKEHUE OMOJTOTMYSCKUM
MPOIIECCOM, B KOTOPOM 00S3aTEJIbHO YYaCTBYIOT JKUBBIE IPOXIKEBbIE KIIETKU.
ABTOpPOM 4YMCTO XMMHUYECKOI Teopum OpoxeHus Obu1 FO. JImOux, omHakKo ero
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Teopusi OblJla HEOOCTaTOYHO pa3paboTaHa, MMeEJa YMO3PUTEIbHBIM XapakTep
U HE TIOJHOCTbIO OOBSICHSJIA PSANl AKCIEPUMEHTAIbHO YCTAaHOBJIEHHBIX (DaKTOB.
BaxHoe 3HayeHuMe uMeJIO TOJIYyYEeHUE CTPOTUX J0KA3aTeJbCTB BO3MOXHOCTHU
OpOXeHHUs, HE CBI3aHHOTO C XU3HEIESITEIbHOCTbIO KJIETOK. SICHOCTh Oblia
BHeceHa, Korma pycckuit Bpau M.M. ManaccenHa (1871) u 0OCOOEHHO 4YeTKO
HeMmeukuil ydyeHbli O. Byxnep (1897) moka3anu CIOCOOHOCTh OECKIETOUHOIO
JIPOKKEBOTO COKa BbI3bIBATh aJIKOTOJbHOE OpOXEHUE.

HakomnieHHble cBeleHUS O XUMUYECKOM COCTaBE PACTUTEIbHBIX U KUBOTHBIX
OpPraHM3MOB U XUMUUYECKHUX TMpolleccax, MPOTeKalolMX B HMX, ObUIM BIEpBbIE
cucteMarusupoBaHbl B yuyeOHmMKax WM. 3umona (1842) m IO. JIubuxa (1847).
B Poccuu mepBblii y4eOHUK dusnonornyeckoinr xumMuu Obu1 uzngaH A.M. XomgHe-
BoIM (1847).

Bo BTOpoii monoBuHe XIX B. Ha MEAUIIMHCKUX (DAKYIbTETaX MHOTUX PYCCKUX
1 3apy0eXHBIX YHUBEPCUTETOB OBUIM YUPEXIEHBI CIlelhalbHble Kadeapbl Meau-
LIMHCKOM, win duszuosornyeckoitr, xumuu. B Poccun mnepsbie Kadeapbl Menu-
IIMHCKOM XWUMWM ObITM opraHm3oBaHbl B 1863 1. B KazaHckoMm yHUBepcuTeTe
A.S. laamneBckumM m B MockoBckoM yHHMBepcutete A.Jl. ByaprmHCKUM.
B 1892 r. Havana ¢pyHKIMOHUPOBATH Kadeapa ¢pu3MoJornieckoil xumuu B BoeH-
Ho-MeauuuHcKoi (Menuko-xupyprudyeckoii) akagemuu B IlerepOypre. D1y Ka-
denpy BosrmaBnsgn A.S. JanumneBckuii. Cozmanme Kadenp ¢GH3MOJIOTHMYECKOM
XUMUM B BBICIIUX y4eOHBIX 3aBelleHUsIX ObUIO OOYCJIOBJIEHO TEM, YTO BO BTOPOU
nojoBuHe XIX B. OMoJoruyeckasi XMMHUs cTaja BBIIEAATHCS B CAMOCTOSITENIbHYIO
HayKy, MMEIOLIYI0 CBOW MpeaMeT M METOIbl MCCJeIOBaHUS.

IMommuHHBIA pacuBeT OMOJOTMYECKON XMMHUM OTHOcuTcS K XX B., Koraa
BaXHble OTKPBITUSI BO MHOTHUX €€ O00JacTsAX CJeJAoBaJIM OAHO 3a JPYTHM.
BroxuMust oTKpblja HOBbIE MyTH MOKCKA C LIEeJbI0 TTO3HAHUS CYIIIHOCTU OMOJIOTU-
YeCKMX IPOLIECCOB, MOMOIJIA YEJOBEKY MOJYYUTh MHOXECTBO (PAaKTOB O caMOM
cebe U YCIOBUSX CBOEro CyIECTBOBaHUS.

IMocneqHue oAbl XapaKTepU3YyIOTCS Pa3BUTUEM METOAOJOTMYECKUX TIPUHIIU-
MOB M METOAMYECKUX TPUEMOB MCCIEIOBAHUS XMUBOUW MPUPOILI M HAKOIIEHUEM
(hakTMUECKMX MAHHBIX, TO3BOJMBIIUX M3Y4aTh U OOBICHATH MeTabOIMYECKUE
MpoLEeCChl B OMOJOTUM Ha MOJIEKYJISIPHOM YPOBHE.

TpaIWIMOHHBIA TEPMUH «OMOXUMHUS», KaXeTCs, yXe He B IOJHOM Mepe
oTpaxaeT Npo(eCcCHOHANbHYI0 aKTMBHOCTb COBPEMEHHBIX HcclieaoBaresieii-ouo-
XMMUKOB. HecMoTps Ha TO YTO OOMH M3 BBHIIAIOIIMXCS OMOXMMHUKOB HEIAaBHETO
npoutoro C. Oyoa 1ojaraj, 4To MOJIEKYJAsIpHasI OMOJIOTUSI—3TO B CylI-
HOCTU «OuMoxumus Oe3 JIMLUEH3UMU», MHOTHE B HAallM JTHU CUUTAIOT 00a TepMHUHAa
cuHoHuMamu. bojee Toro, cozgaHbl COBMECTHBIE HALIMOHAIbHBIE U MEXIYyHAPO/I-
Hble HayyHbIe O0IIeCTBa, OObEAMHSIONINE OMOXMMUKOB U MOJIEKYJISIDHBIX OMOJI0-
roB. B psige ciayvyaeB xadenapsl HasbiBaloTCs KadeapamMu OUOXMMUU U MOJIEKY-
JIIpHO# Ouosornu. Bce 3TO0 uMeeT He TOJbBKO UYMCTO aKaaeMHUYeCKUil, HO
U TOJIMTUYECKUI CMBICI, TIPETSITCTBYIOIIUN BO3MOXHOCTA OPraHU3allMy JAPYTUX
kadenp M uMelONIMi OeccriopHble MpeuMyllecTBa TPU TOJYYeHUU TPAHTOB.
ITomuMo cTapbix TEPMUHOB «(DU3UOJOTUUYECKAS XUMUS», «DUUMKO-XUMUYecKas
Ouosiorus», MOSIBUWJIOCH MHOTO HOBBIX: B YaCTHOCTM, <«MEIULIMHCKAS XUMUSI»,
n3yyamuiasi XUMUUYECKY0 MPUPOJY BEIIECTB, MCIOJIb3YEMbIX C JeUeOHOMH 1IeNblo;
«MEAULMHCKAsA OWOXMMHUS», OCHOBHOW 1IeJIbI0 KOTOPOW SIBJSIETCS M3ydyeHUe
CTPYKTYphl M1 OOMEHa WHAWBUAYaAJIbHBIX OMOMOJIEKYJ B HOPME U TpU OOJIE3HSIX
yeJoBeKa. MIMeIoT TpaBa «IpakJIaHCTBa» M TaKWe Ha3BaHMs, KaK <«KIMHUYECKas
XUMUS», «KJIMHUYECKAsT OUOXUMUSI» U «XUMUYECKas MaTONOTUS» (WA «IaTo0uo-
XUMMST»), CKOpPEe BCEro, SIBJSIONIMECS CMHOHMMAaMM M M3YyYamollne XUMUYECKUE
KOMITOHEHTBHl OpraHu3Ma [Jisi WCIIOJb30BAaHUSI MX B KIMHUYECKOW MEIULIMHE.
HakoHe1, mosBmICS COBCEM HOBBIE TEPMUH <«MOJIEKYJISIpHAas MeIWIMHA»

17



(maxke B Ha3BaHUSIX YUeOHMKOB), LIEJIM U 3aJa4Yd KOTOPOM OCTAIOTCS HESICHBIMU.
Hamo nu B KOpHe MEHATh HAIllM COBPEMEHHBIE IIPENCTaBICHHUS O CTPYKType
1 (QyHKIMKM OMOMOJIEKYJd, CIOXHUBIIMECS B IIpoliecCe M3YYeHUSI UX B Kypce
OMOXUMMU W MOJEKYJISIPHOU Ouosiorum?

Haunbosnee BaxXXHBIMU U IPUOPUTETHHIMU (DYHIAMEHTAJIbHBIMU HaIlpaBICHUSI -
MU Hay4YHBIX MCCJIEAOBAaHUN B OMOXUMUU M MOJEKYISIPHON OMOJOTUU SIBJISIIOTCS
reHeT4ecKast MHXCeHepus 1 OMOTEXHOJIOT U, KOTOPHIM IIPHUIACTCS NCKITIOUUTEIIh-
HOE 3HadYeHME. YCUIMS YYEHBIX COCPEIOTOYEHBI Ha CO3MaHUU M IIPOU3BOICTBE
rpenaparoB ISl MEAULIMHBI (TOPMOHBI, (hepMEHTHI, MOHOKJIOHAJbHbIE aHTUTEA,
0MOaKTUBHBIC MENTUIBI, BAKIIMHBI, MHTep(PEPOH, TTpOCTarIaHANHbBI U JIp.), CeJb-
CKOTO X03sicTBa (peryasaTophl pocTa pacTeHW, (DepOMOHBI IJIsT OOPHOBI C Bpe-
IUTEJISIMUA PACTeHMI1), TIPOMBIILICHHOCTU (TIUIIEBbIE M BKYCOBBIE 100aBKM). DTa
HOBasl TEXHOJIOTHSI MOXET peIlaTh PSII BaXXHBIX IPoOJeM B MeOWIIMHE (IIpeHa-
TaJlbHAsl AUArHOCTUKA OOJIe3HEH, TeHoTepanus U Jp.).

B Hacrosiee Bpems mepen OMOJIOTMYECKOM HAyKOM IMOCTaBjIeHa 3amgadya —
00ecreynTh MIPEeruMYILEeCTBEHHOS pa3BUTHME HAaYYHBIX MCCICHOBAHUI IO CIEIYIO-
IIIMM OCHOBHBIM HampaBJ€HUSIM: pa3padoTKa METOJOB T'€HETUYECKON M KIIETOY-
HOIl MHXEHEPUM, CO3IaHME Ha WX OCHOBE HOBBIX IPOLIECCOB AJis OMOTEXHOJIO-
TMYECKMX TIPOU3BOJCTB C IEJbIO TOJyYeHUS] TPUHUMITUAIBHO HOBBIX ITOPOJI
KMBOTHBIX, (OpPM pacTeHMi ¢ ILIEHHBIMU TIpU3HAKaMHu; pa3padoTKa HOBBIX
METOHIOB M CPEICTB OUATHOCTUKMU, JICYCHMSI M NPO(PUIAKTUKUA HACIeICTBEHHBIX
3a00JIeBaHMIT; pa3pabOTKa HayYHBIX OCHOB WMHXXEHEPHOM B3H3MMOJIOTMU; pa3pa-
00TKa M BHEApPEHNME HOBBIX OMOKATajJM3aTOPOB (B TOM YMCIIE MMMOOMIM30BaH-
HBbIX) U ONTUMM3ALMUSI C UX IMOMOUIIBIO OMOTEXHOJOTMYECKMX IIPOLIECCOB MOIyYe-
HUS XUMHWYECKUX W MUILIEBBIX MPOAYKTOB; MCCIECA0BAHMUS CTPYKTYPHI U (PyHKIIUU
OMOMOJIEKYJ KJIIETKU; U3y4YeHNEe MOJIEKYISIPHBIX U KJIE€TOYHBIX OCHOB MUMMYHOJIO-
MU, a TaKXXe TeHETMKA MUKPOOPraHM3MOB 1 BUPYCOB, BHI3BIBAIOIIMX 3a00JIeBa-
HUS YeJIOBEKa M XXUBOTHBIX, CO3aHME METOIOB U CPEACTB TMAaTHOCTUKMU, JICUCHUS
¥ MpopMIAKTUKY 3TUX 3a00JIeBaHMIA; MCCIETOBAaHUS MOJEKYISIPHO-OMOI0oTnYe-
CKMX MEXaHM3MOB KaHIIEpOreHes3a, IIPpUPOAbl OHKOI€HOB U OHKOOEIKOB, UX PO
B MaJMTHM3AllMM KJIETOK M CO3[MaHMEe Ha 3TOM OCHOBE METOOOB AMArHOCTUKU
¥ JICYCHHUs] OMYyXOJIEBBIX 3a00JIeBaHMI 4YeI0BeKa; MCCIeIOBaHUS MpodiieM OHo-
9HEPreTUKM, MUTAHUS, ICUXUKU 1 MOJIEKYISIPHBIX OCHOB MaMSTH U AeSITeIbHOCTHU
Mo3ra. Takum o0pa3oM, MOXHO HaMETUTh CJACAYIOIIWE TIaBHbIE HaIlpaBIICHUS
pa3BUTUSI MCCIAEAOBAHUI B 007acTM OMOJOTMYECKOW XMMMU Ha OJMXKaMIIylo
W OTHAJIeHHYI0 MNEePCHeKTUBY, TaK Ha3bIBaeMble TOPU30HTH OMOXUMMUU:

. AnddepeHIMPOBKA KJIETOK BBICIIMX OPTaHU3MOB (3YKapHoT).
OpraHuzanust 1 MexaHu3M (yHKIIMOHUPOBAHUSI T€HOMA.

Perymsaumst neiictBust ¢epMEHTOB M TEOPMS SH3MMATHMYECKOIO KaTaim3a.
IIporiecchl y3HaBaHMUSI Ha MOJIEKYJISIPHOM YPOBHE.

MoekyasspHble OCHOBbI COMAaTMYSCKMX M HACJIEACTBEHHBLIX 3a00JieBaHUIA
YyeJIoBeKa.

MoiekyasapHble OCHOBBI 3JIOKAYECTBEHHOIO POCTAa.

MonexkyasapHble OCHOBHI MMMYHUTETA.

PanvonanbHOe muTaHUE.

MonexynsipHble MEXaHM3Mbl TaMSITH.

10. buocuHTe3 Oenka.

11. buonorndeckue MeMOpaHbl U OHMOIHEPIeTUKA.

OCHOBHOE Ha3HauYe€HUWE OUOJOTUYECKOW XUMWUU CBOAMUTCSI K TOMY, UYTOOBI
peliaTh Ha MOJIEKY/ISIPHOM YPOBHE 3amauM (pyHIaMeHTajbHbIe, 00Ie0noI0oTHYe-
CKMe, BKJII0Yas IpoO0ieMy 3aBUCUMOCTU 4YeJOoBeKa OT 3KOCHUCTEMBI, KOTOPYIO
HEoOXOAMMO HE TOJIBKO ITOHMMAaTh, HO 3allMINATh M HAYYUTHCS pa3yMHO €lO
IOJIb30BaThCSI.

Do

WO
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[(naBa 1
XUMUA BEJIKOB

Mup camMoro CJa0XHOTO—XHU3Hb.
H.H. Cemenos

KuBoit opraHu3M XapakKTepU3yeTCs BbICIIEN CTENEHbIO YMOPSAOYEHHOCTU CO-
CTaBJSIOIIMX €r0 WHTPEAMEHTOB U YHUKAJIbHOW CTPYKTYpHON OpraHusaluei,
obecreynBaloleil Kak ero (eHOTHMIIMYECKMEe MpU3HaKW, TaK M MHOTooOpasue
ouosornyeckux ¢GyHKUMA. B 3TOM CTpyKTypHO-(YHKIIMOHAJIBHOM €IMHCTBE
OpPraHu3MOB, COCTaBJISIIONIEM CYIIHOCTb XMU3HU, Oenku (OenaKoBble Tena) Wr-
paloT BaXHEWIIyl0 pojib, HE 3aMEHSEMYI IPYTMMU OPraHUYECKUMU COCIU-
HEHUSIMU.

Benku—3To BBICOKOMOJIEKYJSIpHBIE a30TcoAepXKallle OpraHuYeckue Bellle-
CTBa, MOJIEKYJIbI KOTOPBIX MOCTPOEHBI M3 OCTaTKOB aMHWHOKHUCIOT. Ha3zBaHue
«MIPOTeUHBbl» (OT Tped. protos—IiepBbIld, BaXKHEHIINi), MO-BUAUMOMY, OoJjee
TOYHO OTPaXaeT MepPBOCTENEHHOE OMOJIOrMYeckoe 3HauyeHWE BTOro Kjacca Be-
mectB. [IpuHSITHIE B OTEUECTBEHHOM JIMTepaType TEPMUHBI «OeIKU» U «OEJIKOBbIE
BEILIECTBA» CBSI3aHbI C OOHApPYKEHUEM B TKaHSX XMBOTHBIX U PACTEHUI BEIIECTB,
HMMEIOIIUX CXOACTBO ¢ OEJIKOM KYpUHOTO siiilla. B Halie BpeMsi, Kkoraa abCcoJloTHO
JIOCTOBEPHO YCTAHOBJIEHO, YTO HAaCJeACTBeHHass WH@opMalus cocpeaoTouyeHa
B Mojekyje JIHK kieTok a00bIX KUBBIX OPraHW3MOB, HE BbI3bIBAE€T COMHEHUS,
YTO TOJBKO O€JIKM SBJSIOTCS TeMU MOJIEKYJISIPHBIMU MHCTPYMEHTaMU, IpU
MOMOILM KOTOPBIX peaindyeTcs reHetuueckas uHdopMmaius. be3 6e1KoB, B yacT-
Hoctu ¢epmeHToB, JITHK He MoxXeT permamuupoBaTbCs, HE MOXET CaMOBOCIIPO-
U3BOAMTHCS, T.€. JIMIIIEHA CIIOCOOHOCTM MepeaaBaTh TeHETUYECKYH HHdopma-
LIMIO.

XKuBasg mnpuponma xapaKTepu3yeTcs psiIOM CBOWCTB, OTJIWYAOIIMX €€ OT
HEXWBOW TPUPOIbBI, U TOYTH BCce ITU CBOWCTBAa CBsI3aHbI ¢ Oenkamu. [Ipexnae
BCEro IJisl XMBBIX OPraHM3MOB XapaKTEepHbI LIMPOKOE pasHOOOpa3ue OeTKOBBIX
CTPYKTYP U UX BBICOKASl YMOPSAOYEHHOCTD; MOCJIENHSSI CYIIECTBYET BO BpeMEeHU
1 MPOCTPAHCTBE. YIMBUTEIbHASI CIIOCOOHOCTh XXUBBIX OPTaHU3MOB K BOCITPOU3-
BEJICHUIO ce0e MOMTOOHBIX TaKXKe cBsizaHa ¢ 6enkaMu. COKpaTUMOCTb, NBVKEHUE —
HernpeMeHHble aTpUOYThl XXKMBBIX CUCTEM —HUMEIOT MPSIMOE OTHOILIEHUE K OelKo-
BbIM CTPYKTypaM MBbIIIIEYHOro amnmnapata. HakoHel, XW3Hb HeMbiciuma 0e3
oOMeHa BEIIEeCTB, MOCTOSIHHOTO OOHOBJIEHMSI COCTaBHBIX 4YacTeil >XMBOTO oOpra-
HuU3Ma, T.e. 0e3 MpoleccOoB aHaboJM3Ma M KaTabojau3ma (3TOro yIMBUTEIbHOIO
€IMHCTBAa MPOTUBOMNOJOXHOCTENM XMWBOTO), B OCHOBE KOTODBIX JIEXKUT JesATE/b-
HOCTh KaTaJUTUYECKM aKTUBHBIX O€JKOB—(EpPMEHTOB.

Takum ob6pa3oM, Oenkn (OCIKOBBIE BEIISCTBA) COCTABJISIIOT OCHOBY M CTPYK-
Typbl, U (PyHKIIMU XKUBBIX opraHu3MoB. [lo oOpa3zHOMY BBIpaXKEHUIO OIHOTO U3
OCHOBOITOJIOXKHUKOB MOJIeKyIsspHOI 6noornn @. Kpuka, 6e1Ku BaxKHBI ITpexXIe
BCEro MOTOMY, YTO OHM MOTYT BBITIOJHSATh caMmble pa3HOOOpa3Hbie (QYHKIIUHU,
Mmpu4yeM C HEOOBIKHOBEHHOM JIETKOCTBhIO M u3siiecTBoM. IlomcunTtaHo, d4TO
B mpupozne npumepHo 10°—10" pasnuyHbIX 6elKOB, 0OECIEUMBAIOLIUX CYILE-
cTBOBaHME 0K0JO 10° BUIOB KMBBIX OPraHU3MOB Pa3JIM4YHOM CIOXHOCTH Opra-
HU3alUMW HauyuMHash OT BUPYCOB W KOHYas YejJoBeKOM. M3 3TOro orpomMHoOro
KOJIMYeCTBa MPUPOIHBIX OEJKOB H3BECTHbI TOYHOE CTPOGHUE U CTPYKTypa
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HMYTOXHO Manoii 4dactu (cMm. panee). Kaxaplili opraHM3M XapaKTepu3yeTcs
YHUKAJIbHBIM HabopoM 6enkoB. DeHOTUNHMYECKHE TIPH3HAKU U MHOToobpasue
(yHKI1IMIT 00yCIOBIECHBI CIIEIN(MUIHOCTHIO 00beTMHEHUS 3TUX OEJIKOB, BO MHOTHX
clIydasiXx B BHUIE Haa- U MYJIbTUMOJIEKYISIPHBIX CTPYKTYpP, B CBOIO OYepelb
ONPEAC/ISIONINX YAbTPACTPYKTYPY KJIETOK M MX OpraHelul.

B xnetrke E.coli cogepxkxutcst okono 3000 pa3anyHBIX OSJIKOB, a B OpraHU3Me
yegoBeKa HacuuTeIBaeTcd 6onee 100000 pazHooOpa3HBIX OekoB. CaMoe yIBH-
TEJIbHOE, YTO BCE IIPUPOMHBLIC OCIKM COCTOSAT M3 HEOOJBIIOrO YKCjia CpPaBHU-
TEJIbHO TPOCTBIX CTPYKTYPHBIX OJIOKOB, MPEACTAaBJICHHBIX MOHOMEPHBIMU MOJIE-
KyJlaMU —aMUHOKUCJIOTaMHU, CBA3aHHBIMU IPYyr C APYrOM B ITOJUNENTUIHBIE
uenu. IlpupomHbie Oenku mocTpoeHbl u3 20 pas3guyHBIX aMMHOKUCIOT. DTU
aMMHOKMCJIOTHI MOTYT OOBEAWHSTHCA B CaMOl pa3HOM MOCJIEHOBATEIHLHOCTH,
MOATOMY OHHM MOTYT OOpa3oBbIBATh TI'POMATHOE KOJWYECTBO Pa3HOOOPA3HBIX
OenkoB. Yucio M30MEpOB, KOTOPOE MOXKHO TIOJYYUTh INPU BCEBO3MOXKHBIX
MepeCcTaHOBKAX YKAa3aHHOTO YMCJIa aMUHOKUCIOT B IOJMIIENITUIE, MCUYUCIISICTCS
OTrPOMHBIMHM BeJInunHaMu. Tak, ecim U3 2 aMMHOKUCJIOT BO3MOXXHO 00Opa3oBaHUE
TOJILKO ABYX M30MEpPOB, TO yX€ U3 4 aMHUHOKHCIIOT TEOPETUYECKN BO3MOXKHO
obpa3zoBaHue 24 u3oMepoB, a u3 20 aMUHOKUCIOT — 2,4+ 10" pasHOOOpa3HBIX
0EJIKOB.

HerpyaHo npenBuaeTsb, 4TO P YBEIUYCHUH YMCJIA ITOBTOPSIIOLIMXCS aMUHO-
KHUCJIOTHBIX OCTaTKOB B OEJKOBOU MOJIEKYyJe 4YHCIO BO3MOXHBIX H30MEPOB
BO3pacTaeT IO aCTPOHOMHYECKMX BEIWYMH. SICHO, 4YTO IIpupoma HE MOXET
MO3BOJIUTh CIYyYallHBIX COYETAaHUNM aMMWHOKMCJIOTHBIX IOCJEA0BaTeIbHOCTEN U
JUIST KaXXKJIOTo BUAA XapaKTepeH CBOH crneuurduyeckuili Habop OeJIKOB, ompemesisi-
MBI, KaK Ternepb M3BECTHO, HACAEACTBEHHON MH(pOpMaLMel, 3aKOIAUPOBAHHOMU
B Mouekyne JHK xxuBweix oprann3moB. MMeHHO mHMoOpMaIms, comepKaiasics
B JIMHEWHOM mocieaoBaTeabHOCTH HykjeoTumoB [IHK, ompenenser nuHeiiHyio
IOCJIeIOBATEIbHOCTh OCTATKOB aMUHOKMCIOT B ITOJUITCHITUAHOM LENMU CUHTE3U-
pyemoro Oenka. O6pa3oBaBiasics JUHEHHas ITOJUIIENTHAHAS 1IEIb caMa Teleph
OKa3bIBaeTCsl HaleJIeHHOW (QYHKIMOHAJIBLHOU WH(pOpMalueil, B COOTBETCTBUU
C KOTOpOI1 OHAa CaMOIIPOM3BOJIBHO MPe0o0pa3yeTcs B ONpeAeIeHHYIO CTaOMIbHYIO
TPEXMEPHYIO CTPYKTYpy. Takum oOpa3oM, jJaOwibHas TOJUIICTITUIHAS 1ICTh
CKJIa[IBIBAETCSI, CKPYYMBAETCSI B IMPOCTPAHCTBEHHYIO CTPYKTYpY OEJIKOBOI MoJie-
KyJbl, IMpUYEM HE XaOTUYHO, a B CTPOIOM COOTBETCTBUM C MH(pOpMaIMei,
colepxkalieiicss B MOCJIed0BaTeJIbHOCTA aMUHOKHUCIOTHBIX OCTaTKOB. YUUTHIBAs
BEIYIIYIO pOJib OEJKOB B XXMBOW IPUPONE M TOT (PaKT, UTO OEIKU, COCTABIISS
IIOYTU MOJIOBUHY CYXOil MacChl >KMBOTO OpraHM3Ma, HajaeJIeHbl YIUBUTEIbHBIM
pa3zHooOpa3zueM QYHKIUI, N3ydeHNe Kypca OMOXMMUM B MEIUIIMHCKMX BBICIINX
Y4eOHBIX 3aBEIeHMSIX OOBIYHO HAYMHAIOT C O3TOro Kjacca OpraHMYeCKUX
BEILIECTB.

PYHKUMU BENKOB

benku BHIMOJHSIIOT MHOXKECTBO CaMbIX Pa3HOOOpa3HbIX (DYHKIIMI, XapaKTEPHBIX
IUIST XXKUBBIX OPTaHM3MOB, C HEKOTOPHIMM M3 KOTOPBIX MBI ITO3HAKOMMMCS 0oJiee
noapoOHO MpH JajbHeleM n3dydeHnu Kypca. Himke paccmaTpuBaioTcs TjIaBHBIE
U B HEKOTOPOM CMBICJIE YHUKaJIbHbIE OMoiornyeckue GyHKIIUU OeJIKOB, HeCBON-
CTBEHHBIC WJIM JUIIb YaCTUYHO IIPUCYIIME IPYTMM KjiaccaM OHOIIOJIUMEpOB.
Karamuruyeckas ¢ynkmusa. K 1995 r. Obuto unentuduinmpoBaHo 0Oosnee
3400 pepmenTOB. BONBIIMHCTBO M3BECTHBLIX B HACToOsIIee BpeMs (EepPMEHTOB,
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Ha3bIBaEMbIX OMOJTOTMYECKUMU KaTajlu3aTopaMu, SIBIAsIeTCs OeakamMu. DTa hyHK-
1us OeJKOB, XOTS M HE oKasajlach YHUKaJbHOM, omnpenesser cCKOpocTb XUMuye-
CKHUX peaxkiuii B OMOJIOTMYECKUX CHUCTeMax *.

Tpancnopraas pynkuus. [IbixarenbHas QyHKIMS KPOBU, B YACTHOCTU MEPEHOC
KHUCJIOPOJa, OCYIIECTBISIETCS MOJIEKyJaMU TeMOTJ00uHa—0ejKa 3pUTPOLIMTOB.
B TpaHcnopTe AMNUIOB MPUHUMAIOT y4acTue adbOyMUHBI ChIBOPOTKU KPOBMU.
Pan npyrux chlBOpOTOUHBIX 0€JKOB 00pa3yeT KOMIUIEKCHI C XXUpaMu, MEbo,
KeJIe30M, TUPOKCMHOM, BUTAMUHOM A U APYTUMU COCAUHEHUAMU, 0OeCIeynBas
WX JOCTABKy B COOTBETCTBYIOIIME OpPTraHbI-MUIIECHU.

3anmrtHas ¢yHkuuga. OCHOBHYIO (DYHKIMIO 3allUThl B OPTaHW3ME BBIMIOJHSIET
MMMYHHasl CUCTeMa, KOTOpasl o0ecreynBaeT CUHTE3 CIeMDUUECKUX 3alIUTHBIX
0OeJIKOB-aHTUTEN B OTBET Ha IMOCTYIJIEHWE B OpraHuM3M OakTepuii, TOKCHMHOB,
BUPYCOB WJIM UYXEpPOJIHBIX 0elKOB. Bbicokas cneuudUUIHOCTh B3aMMOIEHCTBUS
aHTUTEJ C aHTUTeHaMU (Y4yXXEPOIHBIMM BEIIECTBAMM) 110 TUIY OeI0K-0eIKOBOE
B3aUMMOJAECHCTBUE CMOCOOCTBYET Y3HaBaHWIO M HEWTpaau3aluu OMOJOTUYECKOTO
JNeUCTBUSI aHTUTEHOB. 3alllMTHAsST GYHKIIMS OCIKOB MPOSIBISIETCS U B CITOCOOHOCTH
psiia OeJKOB IUIa3Mbl KPOBU, B YacTHOCTU (UOpPHHOTEHa, K CBEPTHIBAHMUIO.
B pesynbTaTe cBepThiBaHUS (prOpHMHOTEeHa 00pa3yeTcsl CTyCTOK KPOBU, Mpeaoxpa-
HSIIOIIMM OT MOTepU KPOBM MpPU pPaHEHUSIX.

CokpatutenbHas ¢pyHkousA. B akTe MbIIIEUHOTO COKpallleHUWsI U paccaabiieHus
y4acTBYeT MHOXECTBO OeJKOBbIX BellecTB. OmHako TJIaBHYIO pOJb B 3THUX
JKM3HEHHO BaXXHbIX MpOLIeccax UrpaloT aKTUH M MUO3WH—cleluduyeckue 6eaKku
MbIIIedyHOl TKaHu. CokpaTuTeabHas (QYHKIUS MPUCYIIA HE TOJbKO MBIIICYHBIM
OenkaM, HO W OelKaM IIMTOCKeNeTa, YTO OOecleuyrBaeT TOHYAWIIIME IMPOLECCHI
KU3HEAESTeIbHOCTU KJIETOK (pacXoXIeHWE XpOMOCOM B TIpoliecce MHTO3a).

CrpykrypHas ¢yHkuusa. benku, BBITIOJHSONIME CTPYKTYPHYIO (OMOPHYIO)
(byHK1IMIO, 3aHUMAIOT MO KOJWYECTBY MEPBOE MECTO CPeldu IPYrux OejsKOB Tesa
yesoBeka. Cpeld HUX BaXKHEMITYIO pOJb UTpaloT GUOpUILISIpHbIE OEIKM, B YacT-
HOCTH KOJUIaTeH B COEIMHUTENIbHON TKaHM, KEpaTUH B BOJIOCAX, HOITIX, KOXeE,
3JIaCTUH B COCYIOMCTOM CT€HKEe U 1p. bosbllioe 3HayeHHE HMMEIOT KOMILIEKCHI
0eJIKOB ¢ yrieBojamMu B (OPMUPOBAHUU psifia CEKPETOB: MYKOUIOB, MYIIMHAa
u T.n. B KoMruiekce ¢ aunumamMud (B 4acTHOCTH, ¢ ¢dochonunuaamu) Oenaku
y4acTBYIOT B 0Opa3oBaHUM OHMOMeMOpaH KJIETOK.

T'opmonanbuas ¢ynxkumsi. OOMEeH BEIIECTB B OpraHU3Me PeTyJMpYyeTcsl pa3Ho-
00pa3HbIMU MeXaHW3MaMU. B 3Toit peryasiiuu BaXXHOe MECTO 3aHUMalT rOpMO-
HbI, CUHTE3UpPyeMble HE TOJbBKO B XXejie3aXx BHYTPEHHEW CeKpeluu, HO M BO
MHOTMX OPYyTMX KJeTKax opraHudMa (cMm. manee). Psg ropmMoHOB TmipeacTaBieH
OesiKaMy WM TIOJUIIENTUIAMU, HAIPUMEP TOPMOHBI TUTIO(U3a, TTOAXKETyTOUHOM
Kejeabl U Ap. HekoTropble TOPMOHBI SIBJASIIOTCSI MPOU3BOAHBIMU aMUHOKUCIIOT.

ITurarenbnas (pesepBHas)) GyHKmuMa. DTy (QYHKIUIO BBIIOJIHSIOT TaK Ha3bl-
BaeMble pe3epBHbIE O€JIKM, SIBASIOIIMECS MCTOUHMKAMU MUTaHUS JJIsl TUIOAA,
HanpuMep Oenkm sina (oBanrbOymMuHbI). OCHOBHOI 0e€JlOK MojoOKa (Ka3ewH)
TakXe BBIMIOJHSET TJaBHBIM 0O0pa3oM MUTaTelbHYI0 (GyHKUMIO. Psan npyrux
0eJIKOB MCIOJIb3YETCS B OpraHU3Me B KauecTBE MCTOUHMKA aMUHOKHUCIOT, KOTO-
pble B CBOIO ouepellb SIBJSIOTCS MpeAlleCTBEeHHUKAaMU OMOJIOTUYECKU aKTUBHBIX
BEILIECTB, PETYJIMPYIOIIUX Tpoliecchl MeTaboau3Ma.

MoXHO Ha3BaTh elle HEKOTOpbIE IPYrue XXU3HEHHO BaXHble QyHKUUU Oel-
KOB. DTO, B YaCTHOCTH, DKCIPECCUs TeHeTUUEeCKO uH(popMaluu, TeHepupoBaHUe
U Tiepefadya HEPBHBIX MMIMYJIbCOB, CHOCOOHOCTh MOAAEPXKUBATh OHKOTHYECKOE

* [lomydeHBl 3KCIIEpUMEHTAIbHBIE H0KAa3aTeJbCTBA, YTO, TOMUMO OEJIKOB, (hepMEeHTATUBHOM,
KaTaJIUTUYECKOI aKTMBHOCTBIO HaleJIeH U PsI IpyruX Makpomosiekyi, B yacTHocT PHK (Ha3BaHbI
puboO3MMaMM) ¥ MOHO- U IOJMKJIOHAJIbHBIE aHTUTEIA (A03MMBbI)—CM. TaBy «DepMEHTHI».
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IaBJicHWEe B KJeTKaX M KpoBU, OydepHBIC CBOMCTBA, IMOMIEpKHBaOIINE (GU3NO-
Jlormyeckoe 3HaueHWe pH BHyTpeHHeEW cpedbl, W Ip.

TakuM 006pa3oM, U3 3TOro JAJIEKO HE ITOJHOTO IePEYHSI OCHOBHBIX (DYHKIIMA
0eJKOB BUIHO, YTO YKa3aHHBIM OMOITIOJIMMEpaM IPUHAIJIEKUT UCKIIOUUTEIbHAS
W Pa3’HOCTOPOHHSSA pOJib B XKMBOM OpraHm3Me. ECIM IOIMBITaThCS BBIOCIUTH
IJIaBHOE, pellaiolee CBOMCTBO, KOTOPOE 0O0eCIieuMBacT MHOTOTPAHHOCTh OMOJIO-
TMYeCKNX (QYHKIWNA OCJIKOB, TO CJIEOOBAJI0O OBl Ha3BaTh CIIOCOOHOCTh OEJIKOB
CTPOTrO M30MpaTEbHO, CIEeIU(MUISCKN COCIMHSATHCS C IMUPOKUM KPYyroM pa3HO-
o0Opas3HbIX BellecTB. B yacTHocTH, 3Ta BbICOKAsA CHELUPUYHOCTL OEJIKOB (Cpoa-
CTBO) o0ecreynBaeT B3auUMOAECTBHME (PEepMEHTOB C CyOcTpaTaMM, aHTUTEN
C aHTUI€HaMM, TPAHCHOPTHBIX OEJKOB KPOBU C MEPEHOCUMBIMM MOJIEKYJIaMU
IPYTUX BEUIECTB U T.O. DTO B3aMMOACWCTBHME OCHOBAHO Ha MPUHIMIIE OUOCIIe-
r(pUIeCKOro y3HaBaHUSI, 3aBepIIalONIeTocsl CBSI3bIBaHMEM (epMeHTa C COOTBET-
CTBYIONIEl MOJIEKYJI0il cyOcTpaTa, UTO CONEHMCTBYEeT MHPOTEKAHMUIO XUMWUYECKOM
peaknuu. BbIcOKOiT crenmM(pUIHOCTBIO ACUCTBUS HaOeJdeHBI TaKXKe OCIKM, KOTO-
pBIe YYaCTBYIOT B TaKMX TIpolleccax, Kak muddepeHINPOBKa W JIeJiecHue KJIETOK,
pPa3BUTHE XUBBIX OPTaHMU3MOB, OTIpeaesisis UX OMOJOTMYECKYI0 MHANBUIYATIbHOCTD.

COAEPXAHUE BEJIKOB B OPTAHAX U TKAHAX

HaubGonee GoraTbl 0eJKOBBIMU BelIECTBAMM TKaHU M OpraHbl XWBOTHbIX. McTou-
HUKOM OeJiKa SIBJISIIOTCSI TaKXKe MUKPOOPTraHU3Mbl W pacTeHUs. BOJbIIMHCTBO
OEJKOB XOpOIIIO pacTBOPMMO B Bome. HekoTopble opraHMYecKHe BeIIecTBa,
BBIIEJICHHBIE U3 XpPsillla, BOJIOC, HOITEi, pOroB, KOCTHON TKaHM M HEPaCTBOPHMbIC
B BONE, TakXXe ObLIM OTHECEHbl K OeJIKaM, MOCKOJIbKY MO CBOEMY XUMUYECKOMY
COCTaBy OKaszaJMCh OJIM3KU K OejIKaM MBIIIEYHOU TKaHU, CHIBOPOTKU KPOBH,
Auna.

B Mblnmax, jJerkux, cejie3eHKe, Mo4ykKax Ha JI0J10 OeJKOB MPUXOAUTCS Oojee
70—80% oT cyxoii Macchl, a BO BCeM Tejle u4ejioBeKa—45% OT Cyxoil MaccChbl
(tabn. 1.1) *. B omimume OT XWBOTHBIX TKaHEH B PACTCHUSIX COHCPKUTCS
3HAYUTEJbHO MeHblle OenkoB (Tada. 1.2).

Tao6nuna 1.1. ComepxaHue 0€JIKOB B OPraHax M TKaHAX 4eJOBEKa

Conepxanne ConepxaHue
6CJ1K%B, % 6em?013 %
OT CYXOii [oT 00Ie- OT CyXoit |oT o0le-
Opratbi 1 TKaHU Macchl  |TO KOJM- OpraHbi 1 TKaHU MacChl | TO KOJIM-
YecTBa YecTBa
Oenka Oenka
Tena Tena
Koxa 63 11,5 IMouku 72 0,5
Koctu (TBepable TKaHM) 20 18,7 IMomxenynouHas 47 0,1
3y0bl (TBepAble TKaHU) 18 0,1 Kenesa
IlonepeuHomnoocatbie 80 34,7 IuieBapuTeIbHBIIM 63 1,8
MBILIIIBI TpakT
Mog3r u HepBHasl TKaHb 45 2,0 XKupoBas TkaHb 14 6,4
[TeueHnb 57 3,6 OcTanbHBIC TKaHU:
Ceparre 60 0,7 KUIKUE 85 1,4
Jlerkue 82 3,7 IJIOTHBIE 54 14,6
CeneseHka 84 0,2 Bce Teno 45 100

* Pan Ta0nui u pMcyHKOB gqeﬁl-mKa 3auMcTBOBaH U3 pykoBoacTB b.U. 36apckoro, U.W. Upa-
HoBa, C.P. Mapnamrea (M ) 1 10.b. Ounmunmosuua (M., 1994).
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Tao6nuua 1.2. ConepxkaHue 0eJKOB B OPraHAX KUBOTHBIX U B PACTEHHSIX

ConepxaHue ConepxaHue
OpraHbl XHUBOTHBIX Genkos, % OpraHbl pacTeHui Genkos, %
OT Macchl OT Macchl
CBCXEU TKAHU CBECXEU TKaHU
MbItib 18-23 CeMeHa 10-13
[TeyeHpb 18-19 Crebau 1,5-3,0
CeneseHka 17-18 JIucTe 1,2-3,0
[Touku 16-18 Kopnau 0,5-3,0
Jlerkue 14-15 DpyKThI 0,3-1,0
Mosr 7-9

J1st m3ydeHnss XMMHIECKOTO COCTaBa, CTPOCHMSI M CBOMCTB OCJIKOB MX OOBITHO
BBIACISIOT WJIM U3 TKAHEU, U U3 KYJTbTUBUPYEMBIX KJIETOK, UJIN OMOJIOTUUECKHX
KUIKOCTeH, HaIpUMEP CBIBOPOTKM KPOBHM, MOJIOKA, MBIIIII, TIEYCHU, KOXM U1 JIp.
DJIeMEHTHBIII COCTaB OEJIKOB B IIepecyeTe Ha CYXOe BEIIEeCTBO IIPEICTaBICH
50—54% yraepona, 21—23% xuciopona, 6,5—7,3% Bomopona, 15—17% a3ora
u 10 0,5% ceppl. B cocTtaBe HEKOTOPBIX OEJIKOB IIPUCYTCTBYIOT B HEOOJBIIMX
KonuuecTBax docdop, Kenae3o, MapraHel, MarHuii, Mom u ap.

TaknM o006pa3oM, NMOMHUMO Yrjiepoaa, KHUCIOpoJa W BOAOPOAA, BXOISIINX
B COCTaB ITOUTH BCEX OPTAaHMUYECKUX ITOJIMMEPHBIX MOJICKYJ, 00sI3aTeIbHBIM KOM-
TMIOHEHTOM OEJIKOB SIBJISIETCS a30T, B CBSI3U C YeM OEJIKM MPUHSITO 0003HaYaTh Kak
asoTcoaepKalie opraHnmdeckue BemectBa. ComepkaHue a3oTa Oojiee MM MEHee
MOCTOSTHHO BO Bcex Oenkax (B cpemHeM 16%), mo3TOMYy WHOTAA OIPEACISIOT
KOJIMYECTBO OeJika B OMOJIOrMYecKruX o0beKTax Io CcoAepXKaHUI0 OeJIKOBOro a3oTa.

METOAbl BbIAENEHNA U OMUCTKWU BEJIKOB

JIng moagpoOHOTO nccaeaoBaHUS (PU3NKO-XUMUYECKUX U OMOJTOTMYECKMX CBOCTB
0eKoB, a TakKe IS U3Yy4deHUS UX XMMHMYECKOTO COCTaBa M CTPYKTYpHI Herpe-
MCHHBIM YCJIOBUEM SIBJISICTCSI TOJy4YeHUE OCIKOB M3 MPHPOIHBEIX MCTOYHUKOB
B XUMHMYECKM YMCTOM, TOMOI€HHOM cOCTOsIHUM. [locienoBaTesbHOCTh OIepariuii
MO BBIAEJICHUIO OEJIKOB OOBIYHO COCTOUT B CJEAYIOLIEM: U3MEJIbYeHUE OUOJOru-
Yeckoro Matepuasa (rOMOreHHu3allMsl); U3BJICUYEHHE OEJKOB, TOYHee, IIepeBOI
OEJTIKOB B PAacTBOPEHHOE COCTOSIHME (PKCTPaKIIWs); BBIOCICHHE WCCICIyeMOTO
OeKa M3 CMeCH IpYyIrux OEJKOB, T.€. OYMCTKA M MOJYyYeHUE WHAWBUAYAJIbHOTO
Oenka.

BbenkoBrie BeliecTBa BeCbMa YYBCTBUTEIbHBI K IIOBBIIICHUIO TeMITepaTyphI
W JIEMUCTBUIO MHOTMX XMUMHWYECKUX peareHTOB (OpraHM4YecKue pacTBOPUTENH,
KUCaoThl, 1enoun). [ToaTromy OOBIUHBIE METOIbI OPraHMUYECKONM XMMHWM, MpUMe-
HsIeMBble IJISI BBIOCJICHWS TOTO WJIM WHOTO BeIIecTBAa U3 cMecH (HarpeBaHHE,
MeperoHka, BO3roHKa, KpUCTaIu3alus 1 Ap.), B JaHHOM cjiydyae HelpUeMJIEMBI.
Benku B aTuX yclIOBUSIX IOIBEPTaiOTCs NeHATypallMu, T.€. TEPSIOT HEKOTOpbIe
CyIIIECTBEHHBIE MPUPOAHbIE (HATUBHBIE) CBOMCTBA, B YaCTHOCTU PaCTBOPUMOCTD,
OMOJIOTMUECKYI0O aKTHBHOCTh. Pa3paboTaHbl 3(D(DEKTMBHBIC METOIBI BBIICICHUS
OEJIKOB B «MSTKUX» YCJIOBMSX, INpU HU3KON TemmnepaType (He Bbime 4°C),
C TIPYMEHEHWEM IMANSIINX HATUBHYIO CTPYKTYPY XUMHYECKHX PEarcHTOB.

FomoreHusauna 6uonornyeckoro matepuana

Ilepen BwImesieHMEM OCJKOB M3 OHMOJIOTUYECKMX OOBEKTOB (OpraHbl M TKaHU
KUBOTHBIX, MUKPOOPTaHU3MBI, PACTEHMS) HCCIACIYEeMBIi MaTepHall TIIATEIbHO
W3MEIbYAIOT O TOMOTEHHOTO COCTOSHHS, T.€. IIOABEPTaloT Ae3WHTErPalluu
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BIUIOTh IO Pa3pylICHMs KIJIETOUHON CTPYKTYpHl. DTy IIPOLEAYpPY, Ha3bEIBacMYIO
TOMOT¢HU3alMelt, IPOBOMSIT NPU IMOMOIIA HOXEBBEIX TOMOTCHU3aTOPOB THUIIA
YoppuHra uWIM TECTUKOBOTO romoreHusaropa Ilorrepa—3dmabBereiima. s
BBbIACICHUS psifa OCJIKOB M3 IUIOTHBIX XUBOTHBIX M PACTUTEIbHBIX OOBEKTOB
4acTO HCIIOJIb3YIOT BajJKOBbIe WJIM IIapoBble MeJabHULIBI (puc. 1.1). YcnemHo
MPUMEHSICTCSI TaKKe METOJ TOICPEeMEHHOTO 3aMOpaXXWBaHUSI M OTTaWMBaHMUS
TKaHHU, B OCHOBE JACHCTBUS KOTOPOTO JICKUT pa3pylleHue KJIeTOUHOM 000JIOUKH,
BBI3BAaHHOE KpHUCTaJaaMM Jdbna. s me3uHTerpaind TKaHeid MCHOJb3YIOT TaKXKe
YABTPa3BYK, IPECC-METOAbI (3aMOPOXEHHBIM OumoMaTepuall IMPOITyCKaloT 4Yepe3
MeJbYaMIMe OTBEPCTUSI CTAJIbHOTO IIpecca MO BHICOKMM IaBJICHHWEM) WM MCTO
«a30THOU OOMOBI», TTPU KOTOPOM KJIETKM (B YaCTHOCTU, MUKPOOHBIE) cHayaiaa
HACBIIIAIOT a30TOM ITOf BHICOKMM JaBJICHHMEM, 3aTeM PEe3KO cOpachIBAIOT JaBJie-
HYE — BBIAEISTIONINIICS Ta3000pa3HbIil a30T KaK OBl «B3pHIBAET» KIIETKH.

dkcTpakuuna 6enkos

CoBpeMeHHBbIE METOAbl M3MEJIbUYEeHMST TKaHEell OOBIYHO COYeTaloT C OJHOBPEMEH-
HOM 3KCTpaKIreil 6eJIKOB U3 TOMOTEHATOB TKaHel. BobITMHCTBO OEMKOB TKaHe
xopoiro pactBopuMo B 8—10% pactBopax cojeit. Ilpu skcTpakuuu GelKOB
LIMPOKO MPUMEHSIOT pa3jinyHble OydepHbIe CMECU C ONpedeICHHbIMUA 3HAYEHUSI -
mu pH cpennl, opraHndeckrue pacTBOPUTEN, a TaKkKe HEMOHHBIC NETEPTEHTHI —
BEIIIECTBa, paspyliaplnue TUapodoOHbIe B3aWUMOICHCTBUSI MeXay OeJIKamMu
W JUTIMAAMUA U MEXIYy OEJIKOBBIMU MOJEKYJIaMU.

W3 opraHmyecKUX COECAMHEHUI, IIOMUMO JaBHO NPUMEHSIEMBIX BOIHBIX PacT-
BOPOB MJIMIIEPUHA, IIMPOKO HMCIOJB3YIOT (OCOOEHHO IUJISI COMOOMIM3AIMM) Cia-
Oble pacTBOpHI caxapo3bl. Ha pacTBOpMMOCTb OEIKOB IPU SKCTPAKIIMU OOJIBIIIOE
BIMSIHME OKa3biBaeT pH cpenpl, IMO3TOMY B O€JKOBOW XUMUU MPUMEHSIOT
docdaTHble, LUTpaTHBIE, OOpaTHble OydepHble cMecu co 3HadeHussMu pH ot
KMCJIBIX A0 CJa0OoIIeI0YHbIX, KOTOPbIE CHOCOOCTBYIOT KaK pPacTBOPEHUIO, TakK
u crabminusanuu  6eakoB. OCOOEHHO IIIMPOKOE pPACIpPOCTpaHEHHWE ITOJYIUIIN
TpUc-0OydepHbIe CcUCTEeMbl, MOpeacTaBisiomue coboit cmecu 0,2 M pacTBopa
tpuc-(okcumeruin)-amuHoMerana (HOCH,),CNH, (cokpaiieHHO 00603Ha4aioT
«tpuc») ¢ 0,1 M pacTBOpOM XJIOPOBOAOPOIHON KHUCJIOTHI B Pa3HBIX COOTHOIIIE-
Husix. st BbIIeNIeHMST OEJIKOB CBhIBOPOTKM KpPOBU MCIIOJNB3YIOT CIIOCOOBI MX
ocaxnmeHus 3TaHoioM (cM. meron KoHa), alleToHOM, OyTaHOJOM M MX KOMOU-
Hanuu. [louTn Bce opraHMYEeCKHME PacTBOPUTEIU pa3phIBalOT OEIOK-JTUMUIHBIE
CBSI3U, CITIOCOOCTBYS JIyulllell 9KCTpaKLIMU OEJIKOB.

st monmydeHusT U3 OMOJIOTMYECKOTO MaTepuana OejlKOB B YMCTOM, TOMO-
FEHHOM, COCTOSIHMM IIPUMEHSIIOT pa3JIMYHble OeTePreHThl, CIOCOOCTBYIOLIME
pacIIeTUICHUIO OeNOK-JIMITUAHBIX KOMIIJIEKCOB M Pa3pbIBy OEI0K-0EIKOBBIX CBSI-
3eiil *. B yacTHOCTHU, I OCBOOOXIEeHUsI 0eJKOB ((hepMEeHTOB), IMIPOYHO CBSI3aH-
HBIX ¢ OMoMeMOpaHaMM MUWTOXOHIAPHUW WU APYTUX CYOKIETOYHBIX CTPYKTYP,
npumMmeHstoT TputoH X-100, momeuunyicyabdaTr HaTpuUs U Je30KCHUXOJaT HaTpUsl.

CH,—(CH,),,—CH,—0—SO,Na
Jopeunncynbdat Hatpus

CH,,—(C,H,)—O—(CH,—CHOH),H
TputoH X-100

* 3mech uMeeTcsl B BUAY pa3pyllieHUE TakK Ha3blBaeMbIX cIa0bIX CBsizeil (cM. maree). [lenTumHbie
U Apyrue KOBaJEHTHBIE CBSI3M B OEIKOBBIX MOJIEKYJAaX CTApAIOTCSl COXPAHSTh.
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Puc. 1.1. JlabopaTtopHOoe oOOpyaoBaHHE.

a—TIeCTUKOBBI PYYHOIl roMoreHusarop: |—mnecTuk, 2—kopnyc, 3—MoTop, 4—1UTaTUB; MEXaHUYe-
CKUi roMoreHu3aTop (0) u maposasi MelIbHULA (B): 1 —KOPIYC C 2J€KTPOJABUTATENIEM U MyCKOBBIM
YCTPOMCTBOM, 2—Kamepa UIsl U3MEJTbUeHUsl MaTepuaa.
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Crenyer, oqHaKO, UMETh B BUY, YTO JETEPreHTHI, BhI3BIBAs pa3phiB OEJIOK-
OCIIKOBBIX CBsI3eil, pa3pylIaloT OJMTOMEPHYIO (YEeTBEPTHUIHYIO) CTPYKTYpPY Oem-
KOB.

®dpakunoHupoBaHme U o4yucTka O0enkos

ITocne mocTUxKeHUS MOJTHON 3KCTpaKIMU OeJKOB, T.e. MepeBoja O0eJKOB B pacT-
BOPEHHOE COCTOSIHUE, MPUCTYMNAlOT K pasaeseHUIo — QpaKIIMOHUPOBAHUIO CMECU
0eJIKOB Ha WHAWBUAYyaJibHbIe OeJKkM. JIJsi 3TOro MpUMEHSIOT pa3HOOOpa3HbIe
METOJbl: BBICAJIMBaHUE, TEIUIOBYIO NIEeHATypallMio, OCaXIeHWE OPraHUYEeCKUMU
pacTBOpUTENSIMU, XpoMatorpaduio, 3aekTpodopes, pacnpeneieHue B AByXdas-
HBIX CHCTeMaxX, KpUCTAJIU3alUUI0 U Jp.

PactBopeHue GesKOB B BOJe CBSI3aHO C TMApaTaiveil Kaxaoi MOJIeKYIbl, YTO
MPUBOAUT K 0Opa3oBaHMIO BOKPYT OEIKOBOW TI00YIAbl BOAHBIX (IMAPATHBIX)
000JI0YEK, COCTOSIIIIMX U3 OPUEHTUPOBAHHBIX B OMpeaesieHHON ¢dopMe B MPOCT-
paHcTBe MoJieKya Bojbl. [lo xuMuyeckumM U (pU3MYECKMM CBOMCTBaM BOJa,
BXOZIIIasl B COCTaB TMAPATHON 0OOJIOUKM, OTJIMYAETCS OT YUCTOIO PacTBOPUTE-
. B wactHOCTH, TemMmepaTypa 3aMmep3aHud ee coctaBisger —40°C. B sr1o0i1 Bome
XYK€ pacTBOPSIIOTCS caxapa, COJIM M Apyrue BellecTBa. PacTBOpbl OEIKOB OTJIM-
yalpTcs KpallHeil HeyCTOWYMBOCTBIO, M TOA AeHCTBMEM Pa3HOOOpasHbIX (akTo-
pOB, HapylIalOIUX TUApaTaliio, OeJKM JIeTKO BbINagarT B ocagok. [loaTomy
Nnpu A00aBJIEHUM K PAcTBOPY OenKa JI0ObIX BOLOOTHUMAIOIIUX CPEACTB (CIUPT,
alleTOH, KOHILIEHTPMPOBaHHbIE PACTBOPHI HEUTpaJbHBIX COJIeH IIEJIOYHBIX MeTal-
JIOB), a TakKXe IojA BIUsHUEM (u3nueckux (pakTopoB (HarpeBaHue, 00JydyeHUE
1 NIp.) HaOJtoAaloTCs AeruapaTaliyds MOJIEKYJ OelKa W WX BBINIaJeHUE B OCalOK.

BoicamuBanme. Ilpu n1o0GaBieHMM PacTBOPOB COJIEH ILIEJTOYHBIX M IIETOYHO3E-
MEJIbHBIX METa/UIOB TIPOUCXOAUT OcaxaeHUe OeakoB u3 pacTtBopa. OOBIYHO
0e/IoK He TepsieT CIIOCOOHOCTM PAacTBOPSITbCS BHOBb B BOJE IMOC/E yAaleHMs
cojliel MeTogaMu auanv3a WIW TejbXxpoMaTorpacduu. BricanuBaHueM O€lIKOB
OOBIYHO TTOJIL3YIOTCST B KIIMHUYECKOM MpakKTUKE MPU aHAIU3€ OETKOB ChIBOPOTKH
KPOBU U APYTUX OMOJOTUUECKUX KUIKOCTEH, a TaKKe B IIpernapaTUBHON SH3UMO-
JIOTUU JJIsl TIPEBapUTEILHOTO OCaXACHMS U yAaleHUsl OalJacTHBIX OEIKOB WU
BBIIEJEHUS HCcaeayeMoro ¢depmeHTa. PasnuyHbie O€JIKM BBICAJIMBAIOTCS U3
pacTBOPOB TIPM pa3HBIX KOHIIEHTPALMSIX HEWTpaJbHBIX PACTBOPOB cCyJbdaTa
amMmoHus. I[loaTomy MeTon Haillesql LIKMPOKOe MNPUMEHEHWE B KIWMHUKE JJisd
pasjelieHus TI00yIMHOB (BbIMAgaloT B ocagok npu 50% HachILeHUU) U anb0y-
MUHOB (BbimamaioT mpu 100% HachIeHUN).

Ha BennuuHy BhicajiMBaHUsI OEIKOB OKa3bIBAIOT BJIUSHUE HE TOJbKO MpUpoIa
U KOHIEHTpauus coau, Ho U pH cpeasl u Temmnepatrypa. CuuTaloT, 4TO IJIaBHYIO
pOJIb TIPM 3TOM WTpaeT BaJEHTHOCTb MOHOB. JleiicTBUe pas3HBIX UOHOB MPUHSITO
CpaBHUBATh HE II0 MOJISIPHON KOHIIEHTpAllMM COJM, a IO TaK Ha3bIBaeMOu
MOHHO# cuie (W), KoTopas paBHa IOJOBUHE CYMMBI IMPOU3BEACHUIN KOHIIEHT-
paiuM Kaxaoro voHa (c) Ha KBaapat ero BajieHTHocTu (V):

bonee ToHKkoe pasmesrieHMe OEIKOB IIa3Mbl KPOBM YeJlOBeKa Ha (hpakuuu
IOCTUTAaeTCs TIPU WCITONb30BAaHMM Pa3IMIHBIX KOHIICHTpALIMid 3TaHOJA TIPH
Hu3Koi Temmneparype (or —3 go —5°C) mo merony Kona (puc. 1.2). B aTux
VCIIOBUSIX OEJKM COXPAHSIOT CBOM HAaTWBHBIE CBOMCTBA. YKa3aHHBIM METOIOM
4acTo MOJb3YIOTCS ISl TTOJyYeHUs OTAEbHBIX (PpaKkiMii KPOBU, MCITOJb3yeMbIX
B KayecTBe KpoBe3aMEHUTEJIEH.
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Benkun
nnasmbl

AnbOyMUHBI

Puc. 1.2. [luarpamma dhpaKIImOHUPO-
BaHUsI OEJIKOB IUIa3Mbl KPOBU YEJIO-
Beka 3TaHoJioM (1o Mertomy KoHa).

B nocnenHee Bpemsi HamOoJblliee paclpoCTpaHEHHWE IMOJIYYMIM XpoMaTorpa-
(uueckre u saekTpodopeTUYecKre METOAbl pasiesieHusl OeJKOB.

Xpomartorpadms. Ilpunuun xpomarorpacduu, paspadoranHsiii B 1903 r. pyc-
ckuM yuyeHBIM M. C. 1IBeToM, OCHOBaH Ha CIIOCOOHOCTH IIMIMEHTOB (MJIX JIFOOBIX
JPYIUX OKpallleHHBIX U HEOKpalIeHHbIX BelllecTB) crnelnbuiecku aacopoupoBaTh-
cs Ha ajJcopOeHTe, 3aKJIOUeHHOM B KOJIOHKE *.

B pesynbTare mNpOUCXOAUT pas3iejieHUe aHaJIU3UPYEeMbIX BEIIECTB U UX
KOHIIEHTPUPOBAaHKE B CTPOTO OMNpEAEJeHHOM cjloe aacopOeHTa. 3aTeM uepes
KOJIOHKY TIPOTYCKAaIOT TMOAXOASIIME 3II0€HThI, KOTOPbIE OCJIAOJSIOT CUJIBI aj-
COpOLIMM M BBIHOCST ¢ TOKOM pacTBOpa MHIMBUAYyaJibHbIe BelecTBa. IlociemHue
MocJjieJoBaTeIbHO COOMpAlOT B KoOJUIeKTOpe (pakiuii (MPpUHUMI COPOLUHU-IE-
copo1um).

UpesBbpiuaiiHo 3G GhEKTUBHBIM CPEACTBOM (DPaKIIMOHUPOBAHUS OEJIKOB M3
CMeCH oKa3zajlach KOJIOHOYHasl XxpoMarorpacdus ¢ TMAPOKCUIAMATUTOM, pa3inuy-
HBIMM HMOHOOOMEHHBIMM CMOJIAMU W TIPOU3BOAHBIMM LIEJIJUTIONO3bl B KavyeCTBE
Hocuteneil. Tlpu BbIIENIEHUU M OUYUCTKE OENKOB WCITONBb3YIOT YEThIPE OCHOBHBIX
TUNa Xxpomartorpaduu: aacopOIIMOHHYIO, pacNpeeJuTeNbHYI0, NOHOOOMEHHYIO
u apduHHYO (Xpomarorpadusi IO CPOICTBY)—B COOTBETCTBUM C pa3HBIMU
(pu3NIeCKUMU U XUMUYECKUMM MeXaHU3MaMU, JIeKAIIMMU B OCHOBE KaXXIOTO W3
Hux. XpoMmaTtorpadusl LIMPOKO MPUMEHSIETCS HE TOJbKO IJIs1 BblAEIEHUST OEIKOB,
HO W JUISl pasfesieHUus] MHOXECTBAa JAPYTMX OPTaHMYECKUX U HEOPraHUYECKUX
BEIIECTB, BXOISIIUX B COCTaB XUBBIX OPraHM3MOB.

Adcopbyuonnas xpomamoepagus. PazneneHue KOMIIOHEHTOB cMecu (oOpas-
11a) OCHOBaHO Ha WX pa3JIMYHOU COpPOMPYEMOCTM Ha TBEPAOM aJacopOeHTe.
B kauecTBe amcopOEHTOB MCMONB3YIOT aKTUBUPOBAHHBIN IPEBECHBII Yroyib, Tellb
ocdara xanblus, OKCUABI ATIOMUHUS WM KpeMHUsA. AICOpPOEHT B BUjE
CYCIIEH3MM C pacTBopuTeseM (daile Bcero OydepHbIM pacTBOPOM) BHOCAT
B CTEKJISIHHYIO BEPTUKATbHYIO TPYOKY (KOJOHKY) M PABHOMEPHO B Hell YITaKOBbI-
BatoT. OOpasell B HEOOJbIIOM O0BbEME PAaCTBOPUTENS HAHOCIT Ha KOJOHKY —

* Dr0 BBIAAIONIEECS OTKPBITUE PYCCKOTO YYEHOTO OBUIO TOCTOWHO OLIEHEHO MHPOBON Hay4YHOM
obmiecTBeHHOCThIO. Bot, Hampumep, uto mwucan B 1948 r. mBeimapckuit ydyenswiit [1. Kappep:
«Hukakoe npyroe OTKpbITUE HE OKa3ajllo TaKOro OTPOMHOTO BIMSHHUS U TaK HE pPacHIUpUiIO
BO3MOXHOCTH UCCJIEIOBaHUSI XMMUKa-0OpraHuKa, Kak xpoMaTtorpaduueckuii ananus Llgera. Uccieno-
BaHUs B 00J1aCTU BUTAMUHOB U TOPMOHOB, KAPOTUHOUAOB U MHOTOUYMCIEHHBIX IPYTUX MPUPOIHBIX
COCIMHEHNIT HUKOTIA He MOTJM OBl pa3BUTHCS TaK OBICTPO W JaTh TakKue OOJbIINE Pe3yabTaThl, €CIU
Obl OHM He OBUIM OCHOBaHbl Ha HOBOM METOJE, KOTOPBI MO3BOJUJI YCTAHOBUTb (aKT HaIUYMSsI
B MpUpOZIe pa3HOOOpa3us POACTBEHHBIX COEIMHEHMUIT».
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SnoeHT

Cmecb
AnB B Puc. 1.3. AGCOpOLUOHHAs XpPOMATO-
A- rpadust (cxema). PazgeneHue nByx
A pa3HbIX BewecTB (A u B), mepeme-
LIAIOIIMXCSA T10 KOJIOHKE C pasHou
CKOPOCTBIO.
1 - HaHeceHMe o0Opa3lia Ha KOJOHKY; 2 -
1 2 3 cepearHa ONbITa; 3 - OKOHYaHUE OIbITA.

ALO,

KOMITIOHEHTBI pa3feisseMoil cMecu aAcopOUpYIOTCS Ha agcopOeHTe. 3aTreM Ipu-
CTyImaloT K CTaguM OCBOOOXIEHMS —IeCOPOIMM KOMIIOHEHTOB U3 KOJIOHKH,
MIpUMEeHSs noaxoasamue 3aeHTsl (puc. 1.3). Coop dpakiuit oCymIeCcTBISIOT IPU
IMOMOIIIM aBTOMAaTHUUYECKOro KoJjiIeKTopa (hpaKIIuii.

Pacnpedenumenvhas xpomamoepagus. B ornumuue oT agcopOLMOHHON TBep-
nIas da3a CIYXHUT TOJBKO OIOPOI (OCHOBOM) IS CTAllMOHAPHOM XKMAKOM (a3bl.
OmuH Y3 TUIIOB pacIpenelMTeNbHON XpoMaTorpaduu, Kak W amcopOIMOHHAs,
OCYIIECTBIISIETCSI Ha KOJIOHKaX, B KOTOPBIX B KauyeCTBe CTallMOHApHOI (a3l
IIPUMEHSIIOT BJIaXHBIII KpaxMmall WM cuiIukareab. OOpasel] pacTBOPSIOT B IOMI-
XOISIIEM pacTBOPUTENIE, 3aTeM HaHOCIT Ha KOJIOHKY; pa3ielisseMbie BelleCTBa,
MMOIBEPraIIrecs MHOTOKPATHOMY pacHpeAcieHUI0 MEXIYy HEIOIBMXHOM cTa-
MMOHAapHON (a3oii (BOIHBIN CI0i) M IBMXYyIIeics (a30oii OpraHM4ecKoro pacT-
BOpUTEJIsA, C Pa3HONl CKOPOCThIO IEepeMEIaoTcsa KO AHY KoaoHKu. CoOpaHHBIE
IIpy TMOMOIIYM KOJUIEKTOpa ¢pakuuyd MOpoObl, coaepXallde OIHO BelleCTBO,
COCNMHSIOT IJI BBIAEJICHUS 3TOrO BEIIECTBA B YMCTOM BHIE.

Pa3zHOBHMOHOCTHIO pacIpenelnTeIbHON XpoMaTtorpadpuu SBISIETCS XpOMaTo-
rpadus Ha OyMmare, IIMPOKO MCHOJb3yeMasi B OMOXMMMWYECKUX J1a0OpaToOpuUsX,
B TOM 4YMcJie KIMHUYECKUX, IS pasfeeHus MEeNTUI0B, aMUHOKMCIOT U IPYrux
BemecTB (puc. 1.4). B kadecTBe cTammoHapHO# (a3bl MPU 3TOM CIYXHUT BOHA,
amcopOMpoBaHHAs IEUTIOJO3HBIMHU LIeIIIMU QuUIbTpoBaNbHON Oymaru. OO6pa3zeln
IIOMEIAIOT Ha OJHOM KOHIle OyMaXXHOM IIOJIOCHI, 3TMM X€ KOHIIOM OyMary
IIOTPYKal0T B MOAXOMSIIYI0 CMECh OPraHMYECKUX pPacTBOPUTENEH (HAIpuMmep,
OyTaHOJI—YKCYCHasl KUCJIO0Ta—BOAa B OINpede/IeHHbIX COOTHOIIeHUsX). [Ipu aBu-
K€HUHM pacTBOPUTEN 10 Oymare Ojarogaps cujie KanWIJISPHOCTU IIPOUCXOIUT
pa3meneHrue KOMIIOHEHTOB cMmecHu. IIposiBIeHHYI0 XpoOMaTOTpaMMy BBHICYIIMBa-
0T, a MECTOIIOJIOXEHHE KaXXAOro U3 pasfefisieMbIX BEIIECTB OINPEIEsSIOT XMMM-
YEeCKUMHU WU (PU3UKO-XUMUIECKMMU METOJAMMU.

> Punc. 1.4. Xpomartorpadus Ha Oyma-
re (cxema).

A—Bocxonsias xpomarorpacdusi; b—Hu-
cxopsiias xpoMmartorpadus (Bua cOOKY);
B—xpomaTtorpamma ¢ pasieieHHbBIMU U

3 OKpalleHHBIMM BellecTBaMu: 1—@poHT
pacTBOpUTEJISl, 2—pa3lesieHHbIe BEILEeCT-
Ba, 3—MeCTO HaHeceHUsl obpa3ua.
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Honooomennas xpomamoepagus. VOHOOOMEHHBIE CMOJIBI SIBJISIOTCS IIOJIH-
MEpPHBIMM OpPraHUYECKUMU COCOUHEHUSIMU, COAEpXallUMHU (PYHKIMOHATbHbIE
I'PYMIIbI, CIIOCOOHBIE BOBJIEKATHCS B MOHHBI 00MeH. Pa3inyaioT moiaoXuTeabHO
3apsKeHHble aHUOHOOOMEHHUKH, MPeACTaBIeHHbIE OPTaHUYECKUMU OCHOBAHMUS -
MM M aMUHaMU, U OTPUIIATENbHO 3apsiKeHHbIe KATHOHOOOMEHHMKU, ColepKallue
(eHONMBHBIE, CYIb(O- MU KapOOKCUIbHBIE TpyHIbl. M3 cuibHO- U C1a000CHOB-
HBIX aHMOHOOOMEHHMKOB 4Yallle MCITOJb3YIOT MPOU3BOAHbBIE TMOJMCTUPOJIA U IIeJI-
JII0JI03bI, Hecylue (GyHKIMOHAIbHbIE TPYMITH:

TpumeTnIaMIHHOMOTHCTHPOT JM3TUIAMUHOATUILLEIITION03a
(ADAD-1ennonosa)

AHajoruuyHele (yHKUMOHAJAbHBIE TIPYHOIbl CoAepXaT TPUAITUIAMUHOITUI
(TBAD)- u amuHOATHI (AD)-1EUTIONO03HI.

KatnoHoOOMeHHUKM TIpencTaBlIeHB CYIb(MOHUPOBAHHBIMH ITOJUCTUPOIAMU
(mpor3BOAHbIE BUHWJIOEH30Ja WIM AUBUHWUIOEH30J1a) U KapOOKCUMETUILIEIIIO-
JIO30i, UMEIIUMHU caeayolre GYHKIUOHAIbHbBIE TPYIIIbI:

B 3aBucuMocTH OT 3apsiga pasneisieMblX O€KOB MCIOJIb3YIOT MOAXOSIIYIO
MOHOOOMEHHYI0 CMOJY, C YHKIMOHAJIbHBIMU IPYNIIaMU KOTOPOl 0OMeHUBaeTCs
1 3aJepXMBAcTCsI Ha KOJIOHKE 4YacTh OCJIKOB, B TO BpeMsI KaK Ipyrue OeIKHU
OCCIPEISATCTBEHHO 3JIIOMPYIOTCS ¢ KOJOHKM. «OcaxXmeHHbIe» Ha KOJIOHKE OCJIKU
CHUMAIOT C KOJIOHKHU, NMPpUMeEHss1 0oJjiee KOHIIEHTPUPOBAaHHbBIE COJIEBbIE PACTBOPHI
unu usMmeHss pH amoeHTa.

Hogeiiniue mMeToasl MOHOOOMEHHON XpomaTorpaduu, B YaCTHOCTH BBICOKO-
abdexkTuBHasg XuakocTHas xpomarorpadus (BOXKX), mmpoxko umcnonb3yorcs
B (¢apMmakosoruu (Impyu CO3JaHUM M OIpPeAcICHUM JeKapCTBEHHBIX BEIIECTB),
B KJIMHUYECKOU OMoxuMuu (Ipu onpenesieHuu 0MOoJOTUYEeCKN aKTUBHBIX BEILIECTB
B (DU3UOJOTUYECKUX XKUIKOCTIX), B OMOTEXHOJOIMYECKMX Mpoleccax U Mpou3-
BOJICTBAX M NPYIMX OOJIACTIX: OHU MO3BOJSIOT OMPENENITh BEIIECTBA B HAHO-,
MUKO- U (peMTarpaMMHBIX KOJWYECTBaX.

Appunnas xpomamoepaghus (xpomamoepaghuss no cpodcmey). OcHOBaHa
apdunHag xpomarorpaduss Ha MNPUHIIUINE KU3OUPATEIBHOTO B3aUMOJEUCTBUS
0esJIKOB (MJIM APYTUX MaKpOMOJIEKYJN) ¢ 3aKperIeHHbIMU (MMMOOUIM30BaHHBIMM)
Ha HocuTesle CcreuudUIecCKUMU BellleCTBAMU —JIUTaHAaMU, KOTOPBIMU MOTYT
OBITb CyOCTpaThl WJIM KO(MEpMEHTHl (KOrma BBIAEISIOT KaKou-1ubo (epMeHT),
AHTUTEHBI (MU aHTUTEJa), TOPMOHBI UM PELENITOPHI U T. A. baaromaps BeICOKOM
cneun@PUIHOCTA OEJIKOB K UMMOOMIN30BaHHOMY JIMTAHAY, CBSI3aHHOMY C HOCH-
TesieM (KOTOPBIM 3aIOJHSIOT XpoMaTorpaduiyeckyo KOJOHKY), MPUCOEANHSIETCS
TOJbKO OIMH Kakoi-nubo 6enok u3 cMecu. CHsTUE C KOJOHKM 3TOro Oeska
OCYIIECTBIISIIOT 3JI0MpoBaHUEM Oy(hepHBIMU CMecsSIMU C U3MeHeHHbIM pH wnu
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M3MEHEHHOI MOHHOI CWJIOM, a TaKXKe BBEICHMEM B COCTAaB BJIIOCHTA JIETEPreHTOB,
OCJIa0MSIONIMX CBSI3U MEXAy OenkamMu U JuraHmaMu. HecOMHEHHBIM TOCTOMHCT-
BOM MeETOJa SIBJISIETCS BO3MOXHOCTh OJHOITAIIHO BBIACIWTH 3aJaHHBIN OeJIOK
WIN APYTroil OMOITOJIMMEp BHICOKOM CTeNeHU YMCTOTHI. Ilpm momomm acdhduHHOMN
xpoMaTtorpacdum, HaIlpuMep, yIajJoCh CPaBHUTEIBHO JIETKO BBIIEIUTH OUYWIICH-
Hble Tpenapatbl aMmuHoauwiI-TPHK-cuHTeTa3 Ha mojmakpuiIruapa3umarapoBoM
reje, K KOTOPOMY B KayecTBE JIMTAaHAOB ObUIM MPUCOEAMHEHBI OIpeAe/IeHHbIS
TPHK (tpancnoprtasie PHK).

Teav-xpomamoepagpus. B mnpemnmapaTHUBHBIX 1IedsIX, OCOOCHHO IIPUM OYMCTKE
0eIKOB OT IpUMeCel, IMMPOKO MCHOJb3YIOT METOH MOJEKYJISIPHBIX CUT, WIA
reab-xpomarorpaduio. IIpu o0paboTKe SMUXJIOPTUAPUHOM IIoJKcaxapuaa AeK-
cTpaHa * 00pa3yloTcs pa3jUIHON CTEIEeHW BBIPAXKECHHOCTU ITOMIEPEYHBIC CBS3M,
MpUBOISIIME K (DOPMUPOBAHUIO KPYITHBIX THUAPOMWILHBIX 3€peH, HepacTBOpHU-
MBIX B BOAE€ M Ha3bIBaeMBIX cedanekcamMu. biraromapss OOJBIIOMY CPOICTBY
K BOJIe 3¢pHAa CIUILHO HAaOyXaloT B BOJHOI cpele ¢ 00pa30BaHUEM Ielsi, KOTOPHIM
3aIl0JIHAIOT XpoMaTorpaduyeckyio KOJOHKY. Pa3smeneHue BelECTB 3TUM METO-
JIOM OCHOBaHO Ha TOM, YTO OOJIbIIINE MOJIEKYJIbl HE MPOHMKAIOT BO BHYTPEHHIOIO
BOJHYIO (ha3y refisi, sSBJSIONIYIOCS CTallMOHAPHOM, M OCTAIOTCS CHApYyXXW, NBU-
rasich BMECTe C MOJIBMXKHOU (ha30ii BHU3 BIOJIb KOJTOHKHU; HEOOJBIINE MOJEKYIIbI,
HaAIpoTUB, CBOOOMHO IUPGYHAUPYIOT BHYTPh 3epeH, 00pa3ys paBHOBECHYIO
CHUCTEMY MeEXIy TMOIBMXHOW W CTallMOHApHOW (a3aMu, MW COOTBETCTBEHHO
C MEHBIIIE! CKOPOCTBhIO ABUTAIOTCS BAOJb KOJOHKM (puc. 1.5). OOBIYHO MOMEHT
MOSIBICHNSI BEIISCTB B BBITEKAIOIIEM M3 KOJOHKU C cedalekcoM 3JIIoeHTe
BBIpaxaloT (QopMyIIoii:

V=V + KV

rae V — o0beM aTonpyomeil )KUIKOCTH BEIIECTBa ¢ JaHHBIM K, Mit; V, — cBobon-
HBIA 00BEM KOJOHKM WJIM OOIIMKA OOBbEeM BHEIIHETO pacTBOpHUTENS (BHE 3epeH
resi), MIT; ¥, — o0beM pacTBOPUTENS BHYTPU reid, mi; K — koadduuueHT pacrpe-
JIeIeHUsI JJIsI pacTBOPEHHOTrO BeIlleCTBA MEXIY pPAacTBOPUTENEM BHYTPU 3€peH
ress M OKpYXKalolmuMM pacTBopuTeiaeM. Ecnim aHanmmsupyemyro mpoOy, comepka-
myi oaHo pacTBopeHHoe BemectBo ¢ K =1 u Bropoe ¢ K = 0, BHectu
B KOJIOHKY C cedaIeKcoM, TO BTOPOE BEIIECTBO MOSIBUTCS B 3JIIOMPYIOIICH
KUIKOCTU cpa3y IIOC/Ie BBIXOJA M3 KOJIOHKM V,, a NepBOe—TOJbKO IOCIE
BbIXO#a OoObeMa V, + V.

ITockonbKy MOJIEKyIbl O€NKOB, 00JamarolrMe OOJBIIMMUA MOJEKYJISIPHOMN
Maccoii M pasMmepaMu, He AIUGAOYHIUPYIOT BHYTPb 3epeH cedamekca, OHH
MEePBLIMI BBIMBIBAIOTCA M3 KOJOHKM IIOCJIE BBIXOJA CBOOOTHOrO OObeMa KOJIOH-
K1 V,, B TO BpeMs KaK BCE OCTaJIbHBIE BEIECTBA (BKJIOYasd HU3KOMOJIEKYISPHBIE
MPUMECH) BBIMBIBAIOTCS MMOCJE BbIXOJAa o0beMa, paBHoro V, + K« V.

Merton Hamea IIMPOKOE IPUMEHEHWE B IIpernapaTMBHON 3H3UMOJIOTHUM.
C mnomomiplo cedamekca MOXHO pa3IenTh OEJIKWM ¢ pa3HOl MOJEKYJISIpHOM
Maccoi.

Daekrpodope3. Meton cBoOOTHOTO dJieKTpodopesa, AETaJIbHO pa3padoTaH-
HBIU JaypeatoM HoOemeBckoit mpemun A. TuzeamycoM, OCHOBAaH Ha pa3inyuU
B CKOPOCTHU ABVXKEHUS (IOABMXKHOCTH) OEJIKOB B 2JIEKTPUUYECKOM I0JIe, KOTOpas

* JleKCcTpaH SIBJIIeTCS TIOJMCAXapuaoM, CHUHTe3UpyeMbIM MuKpoopraHuaMamu. Cedamgekc —
KOMMEpYEeCKHil Mpemnapar, CBoe Ha3BaHUE IMOJYYMJI OT HayaJbHBIX CJIOTOB TpeX CJIOB: separation
(pasznenenne), Pharmacia (HammeHoBanme dapmaneBTudeckoii ¢upmbl B IlIBenuu), dextran (mex-
ctpaH). Hapsiny ¢ cedanekcom st pasneneHust 6eJIKOB M APYTUX OMOMOJIEKYJ MCIOJB3YIOT TakKxkKe
cedaposy, cedakpu, GUOTeNIN, MOJICENIEKT, aKpUJIEKC U JIP.
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Puc. 1.5. TI'enb-xpomartorpadus
Ha KOJIOHKe ¢ cedanaekcoM (cxema).

Bonbiive cBeTibie KPYXKU C KPECTH-
KaMu - 3epHa cedamekca; Majble Jep-
Hble M KpacHble KPYXKH M TPEYrojb-
HUKHU - OCJIKU C DA3JIUYHON MOJEeKy-
JIIPHOM Maccoit; A - KOJJOHKa B Haya-
e pabotsl; b, B, I' - KoloHKa B pas-
JIMYHBIE Tepuonbl BpemeHu. Ha rpa-
¢uKke 2M0UMM YETKO BUIHO pasmelie-
Hue GEJKOBBIX KOMIIOHEHTOB. Mi

KoHueHTpaums

ompenensdeTcsl BEIMYMHON 3apsma Oeilka IIpu OIpeAeIeHHBIX 3HadeHusx pH
1 MOHHOM cuibl pacTBopa. B mocnenHee Bpems Oosee MIMPOKOE pacIpOCTpaHEHUE
MOJIYYMJIM METOObl 30HAJIbHOTO 3JeKTpodopesa OEJIKOB Ha pa3IMYHBIX
HOCUTENSIX, B YACTHOCTU Ha TBEPABIX MOJAEPXKUBAIOIIMX Cpelax: rejsix Kpaxma-
Jla ¥ ToJIMakpwiaMuia, 1emnoio3e. [IpeumylecTBa UX MO CPaBHEHUIO C METO-
JIOM CBOOOIHOIO 3JIEKTpOodope3a COCTOSIT B TOM, UTO UCKIIIOUAETCS pa3MbIBaHUE
rpaHUIBl O€JIOK-pacTBOPUTEIb B pe3yiabrare Iuddy3ud M KOHBEKLUMHU, HE
TpeOyeTcsl HajaXWBaHWS CIOXHON ammapatypbl Al ONpeaesieHUs] MOJOXeHUs
TpaHUIIbI, a OJIs1 aHaJK3a HeoOXOAMMO HeOOJIbIIOe KOJIMUECTBO OeiKa (ITogpoOHO
3TH METOIBl M COOTBETCTBYIOIIAS almapaTypa pacCMaTpUBAIOTCS B IIpaKTUYe-
CKHX PYKOBOICTBAx IO OMOXMMUU).

OpHuM U3 HauboJiee paclpoOCTPaHEHHBIX METOAOB (pakKIMOHUPOBAHUS Oe-
KOB (KaKk M METOHOB OLIEHKM TOMOTEHHOCTM) SIBJISIETCSI OUCK-3JIeKTpodopes
(ot anra. discontinuous—pepeIBUCTBIN, MepeMeXaoINiAcsI) B IMOJTUaKpUIaMU/I -
HOM Tejie, TIpM KOTOPOM MCIIOJIB3YIOT Iaphl Oy(epHBIX PaCTBOPOB C Pa3IMYHBIMU
3HayeHUs MU PH u pasHoil cTemeHW MOpPUCTOCTU Tedb. ClieayeT OTMETUTh
BBICOKYIO pa3pellaloNlyl0 CIIOCOOHOCTh Tellb-3ieKTpodopesa. Ecmm mpum 3meKkT-
podope3e OeTKOB CHIBOPOTKM KPOBM UejioBeKa Ha Oymare OTKPBHIBAIOTCS BCETO
6 dpakuuii, To pu 3JeKTpodopese B KpaxMmadbHOM reje — 10, a B MOTMAKPUII-
aMUIHOM Teiae—a0 18 pa3HbIX OEJKOBBIX (Ppakiuii.

Hna BeIsABIeHHUs OEJNKOB IpU 3JeKTpodope3e B reisgx HMX 00padaThIBaIOT
OMHMM M3 CJIEAYIOIIUX KpacuTejeil: OpoM(EHOTOBHIM CHUHMM, aMUIO YEePHBIM
10B, KMCIOTHHIM cHHMM 83, KyMaccW OpWIIMAaHTOBHIM ToayobIM R-250 m mp.
NHTEHCHMBHOCTb OKpPackKM M COOTBETCTBEHHO OTHOCUTEJIbHOE COJEpKaHUE Kax-
JIolt 0esiKoBOW (hpakuMu OOBIYHO OMPEAEISIOT AEHCUTOMETPUUYECKU MYTEM TMpsi-
MOTO CKaHMpPOBaHUS Ha JeHCUTOMeTpe. B mociienHWe rofbl cTaiu MPUMEHSTh
METONBI 3JIeKTpodope3a OEIKOB C TpalMeHTOM KOHIIEHTpAlUM Tejsl, YTO 3Ha-
YUTEIbHO IOBBIIAET pa3pellalollyld CIIOCOOHOCTh, OCOOCHHO IIpU (hpaKIIMOHM-
poBaHUM OEJNKOB C BBICOKOW MOJIEKYJSIpHOU Maccoit, mpessimatomeit 50000—
100000.

Becbma mepcreKTMBHBIMM MeTOAAMHU pasaeieHus 0elKOB (KaK M OIpeneie-
Hus psna (GU3NMKO-XMMHUUYECKHX CBOMCTB) OKa3aauWCh pa3Hble BapUaHTBHI METOIa
M303JTEeKTPUUYECKOro (poKycUpOBaHUSI—MU30Taxodope3a, OCHOBAaHHBIE Ha
MpOBeJCHUM dBJeKTpodope3a B MOAACPXKMUBAOIIUX cpedaX (Ha KOJOHKE WIM
B TOHKOM cioe) ¢ rpagueHTom pH. TouHoe MecTomojioXeHue Ha KOJIOHKE
Kaxaoro Oelka M3 CMECH OIpelessieTcsl 3HAaYeHMEeM €ro M303JIeKTPUYeCKOM
TOYKH, T.€. COCTOSIHMEM, IIpM KOTOPOM CYMMAapHBI 3JeKTPUYECKUN 3apsil
0eIKOBOI YacCTUIIBI NP JaHHOM 3HaueHuM pH paBeH Hyno. I[Ipu ucmonb3oBaHUU
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MeTO/la U303JIEKTPUIYECKOro (hOKYCUPOBAHUSI MIPUMEHSIOT CMECH CUHTETUYECKUX
MOJIMaMUHOIIOJUKAPOOHOBBIX KUCIOT (aM(bOIUHbI) I co3naHusl rpaaueHTa pH
B auamna3oHe ot 3,0 go 10,0.

B mocnegHue rompl IIMPOKOE pacIpocTpaHeHWe sl (paKIIMOHUPOBAHUS
0eJIKOB TMOJIYYUJIM pa3UyHbIe COUYETAaHUS M303JIEKTPOGOKYCUPOBAHUS U TUCK-
ayieKTpodope3a B MOJUMAKPUIAMUIHOM Tejie —METOJbl IBYXMEPHOTro 3JeKTpodo-
pe3a, KOTOpble MO30JISIIOT MapajulelibHO aHaJu3UupOBaTh COTHU M JlaXe ThICSIUU
OEJIKOBBIX (PpaKIINA.

Ouuctka 6enkoB OT HU3KOMOJIEKYNSIPHbIX NpuMeceii

[IpyMeHeHWe B OMpeAesIEHHON TMOCIeNOBaTeIBHOCTA DPsiia TIEPEUYMCICHHBIX METO-
JIOB TIO3BOJISIET TIOJYYUThb OEJOK B OYMWILIEHHOM COCTOSIHUM, HE JUIIEHHBIN,
OIIHAKO, HEKOTOPBIX IpUMecei coseil. JIIsT MOJIHOTO OCBOOOXIEHUSI OEJIKOB OT
HU3KOMOJIEKYJISIDHBIX TMpPHUMECEil B HACTOSAIIEe BpPEeMS MCIIOJIB3YIOT METOMIbI
IHanu3a, reJbxpoMaTorpaduu, KpUucTaiu3auuu, yibrpadpuinbrpaunu. [pu nua-
JIN3e TIPUMEHSIOT TOJYIpOHUIlaeMblie MeMOpaHbl (LetodaH, KOJUIOAUHAs
IUIEHKa), THaMeTp IOp KOTOPBIX BapbUpPYyeT B IIMPOKMUX Ipeaenax. benku, kak
MpaBuIo, He TUMGYHAUPYIOT Yepe3 TaKylo MeMOpaHy, B TO BpeMsl KaK HU3KOMO-
JIEKYJIIpHbIe BelIecTBa JIETKO MPOHUKAIOT Yepe3 Hee B OKPYXKAIOILIYIO Cpeny.

Meton KpucTaUIM3allMd OEIKOB OCHOBaH Ha JOCTIKEHMHM KPUTUYECKOM
TOYKM Hayaja ocaxXIeHus Oelka M3 pacTBopa cylibdaTa aMMOHMSI IIPU M-
JICHHOM TIOBBILIIEHUU TEMIIEPATyphl. YXXe TOJyY4eHBl COTHHM KPUCTANIMYECKUX
6enkoB *. OgHAKO He BCAKUM KPUCTAJUIMYECKUI OCIOK SIBJISETCS TOMOT€HHBIM,
MOCKOJIbKY MPU ONHOU W TOM Xe KOHILIEHTpAllMU pacTBopa cyib(ara aMMOHUS
MOTYT KPUCTAJUIM30BaThCs OJIM3KKE IO pa3MepaM M Macce pas3Hble OelKMu.

Hawnnyumuve pe3ynbTraThl IIPU OCBOOOXIEHUM OEIKOB OT HU3KOMOJEKYJISIP-
HBIX MPUMeECeil TOJIyJ4aroT C TMOMOIIbI0 TejabxpoMarorpacdhuu U yiabTpaduiabTpa-
uuu. IlocnemHsisT ocHOBaHA Ha TIPOJABIMBAHUU PACcTBOPOB Oejika 4epe3 CIie-
HyaJibHBIe MeMOpaHbI, 3aJepKMBalOIIe OEJIKOBbIE MOJIEKYJIBI, YTO IO3BOJISIET HE
TOJBKO OCBOOOIUTH OCIKOBBIE PACTBOPHI OT HM3KOMOJEKYJISIpDHBIX TIpUMeceid, HO
U KOHIEHTPUPOBATh HX.

OnpepeneHne romMoreHHocTn Oenkos

Ha 3akimiounTenbHOM 3Tame BBUICJACHUSI M OYMCTKA OCIKOB MCCIIeHOBATENIs
BCEerla MHTEPECYeT BOIPOC O TOMOIEHHOCTH IIOJIydeHHOro Oenka. Henabss
OLCHMBAaTh ITOMOI€HHOCTb MHIAWBUIAYAJIBbHOTO 0eJiIKa TOJBKO IIO OOJHOMY KaKOMYy-
100 (U3MKO-XMMUYECKOMY IIoKaszaTesro. [JIg 3TOro IoJIb3YIOTCSI pa3HBIMU
kputepusiMmu. M3 orpoMHoro uymciaa xpomarorpaduyueckux, d3JeKTpodopeTnye-
CKHUX, XUMHUYECCKHUX, paario- U UMMYHOXNMNYCCKUX, OMOJIOTUYECKUX U rpaBura-
LIMOHHBIX METOJOB Haubojiee IOCTOBEpPHBIE pPE3YJbTAaThl TMPU OIpEAeICHUN
TOMOT€HHOCTH OeJIKa IaloT YJAbTpalleHTpU(PYrupoBaHUE B IPaIMEHTe IUIOTHOCTHU
caxapo3bl WM XJOpuaa Le3usi, TUCK-3JIeKTpodope3 B MOJUAKPUIAMUIHOM Teie,
M303JIEKTpUIecKoe (POKycMpoBaHUE, MMMYHOXMMHWYECKIE METOIbI M OIIpenesIcHIe
pacTBOpUMOCTH Oecika. JeHdcTBUTEIBbHO, €ClIM TPU Tedb-3JIeKTpodope3e 0eoK
IBUXETCI B BUAE OJHOU Y3KOW IMOJOCHI U B 3TOM 30HE COCPEAOTOYEHA €Ero
OuosiormyecKkasi akKTUBHOCTh ((pepMeHTaTMBHAsI, TOPMOHAJbHASI, TOKCHUYECKas

* [lepBblit KpUcTaInyeckKuii epmeHT ypeasza 6bu1 nosydeH 1. CamHepom B 1926 .
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U T.I.), TO 3TU JlaHHBIE C OOJIbILIOW J0Jieli BEPOSITHOCTU MOLYT CBUIETENbCTBO-
BaTb OO0 OJHOPONHOCTU HCCemyeMoro Oeska.

B ocHOBe MMMYyHOXMMHYECKOTO METOJa KOHTPOJISI TOMOTEHHOCTU MCCleaye-
MOTOo 0ejiKa JIEXKUT peakiius MpelunuTalii ero ¢ COOTBeTCTBYIOIIE aHTUCHIBO-
POTKOM, TOJYYEeHHOW OT UMMYHU3UPOBAHHBIX 3TUM OEIKOM XUBOTHBIX. s
CTPOroro J0KasaTeJbCTBa TOMOI€HHOCTH Oejika TpeOyeTcsl OIHOBpPEMEHHOE
MCIT0JIb30BaHWE HECKOJBKUX METOAOB.

He moTepsisn cBoero 3HaueHUs1 U METOJ, KpUCTAIM3al MK OEIKOB C UCIOIb30-
BaHMEeM cyibdaTa aMMOHHs, a TakKXe MEeTOJ OIpeAcieHUs] PacTBOPUMOCTHU
oenka. IMocaennuii, mpeanoxeHHsli eme J. HoprponoM *, ocHoBaH Ha mpaBuie
¢a3 I'mubbca, coriacHO KOTOPOMY pacTBOPUMOCTh YMCTOTO BeIlIEeCTBa IIPHU
JNAaHHBIX YCJIOBUSIX OIbITA 3aBUCUT TOJBKO OT TEMIIEpaTypbl, HO HE 3aBUCHUT OT
KOJIMYecTBa BellleCTBa, Haxonsilerocs B TBepaoil ¢aze. Merom MOXeET ObITh
BBIMIOJTHEH CPaBHUTEJbHO JIETKO U ObICTPO B MUKpoMaciiuTadbax. OGbIYHO orpee-
JISTIOT PaCTBOPUMOCTD YBEJIMUYMBAIOIIETOCS KOJIMUYECTBA UCCAEayeMOro 0ejka mpu
MOCTOSTHHOM KOJIMYECTBE PaCTBOPUTEJS.

AMMHOKUCJIOTHbIA COCTAB BEJIKOB

HecmoTpst Ha TO 4TO IepBasi aMMHOKMCIOTA — [JIMIIMH — Obl1a BhiAeneHa A. bpa-
KOHHO emie B 1820 r. M3 KUCIOTHOTO TMApOJM3aTa XejaTWHA, MOJHBIA aMUHO-
KMCJIOTHBIM cocTaB 0eJlKOB OblLT pacimmdpoBaH ToJbkKo K 30-M romam XX B.
Bonsmasg 3aciayra B 3ToM mnpuHagiexuT padoram H.H. JIrobaBuHa, KOTOPHIiA
B 1871 r. ycraHoBWI, 4TO IIOA AeHiCTBMEM (PepMEHTOB IMIIEBAPUTEIbHBIX COKOB
0eJIKM pacIIeIUISIIOTCS Ha aMUHOKMCJIOTHI.

Breinu coemaHbl 1Ba BaXXKHBIX BbIBOJIA: 1) B cocTaB OEIKOB BXOIST aMUHOKMC-
JIOTBI; 2) MeTOHaMHU THMAPOJIM3a MOXET ObITh M3yYeH XMMUYECKUI, B YACTHOCTU
aAMHOKMCJIOTHBIN, COCTaB OEJIKOB.

s u3ydeHus: aMUMHOKHUCJIOTHOTO cOCTaBa OEJIKOB IOJb3YIOTCS COYECTaHUEM
kuciaotHoro (HCI), menounoro [Ba(OH),] u, pexe, (hepMEHTAaTUBHOIO TUAPO-
Jm3a ** WIM OOJHUM M3 HUX. YCTaHOBJICHO, YTO IIPU THAPOJIM3E YUCTOTO Oejika, He
coIepKalllero Ipumeceii, ocBoboxnaTca 20 pa3IMYHBIX O-aMUHOKMCIIOT. Bce
JIpPYTryue OTKPBIThIE B TKAHSIX XXUBOTHBIX, pACTEHUI 1 MUKPOOPTraHM3MOB aMUHO-
kucnorel (6omee 300) CyIIEeCTBYIOT B NIpPUPOIE B CBOOOJHOM COCTOSIHMU JHUOO
B BUJIE KOPOTKWUX TENTUIOB WJIU KOMILUIEKCOB C JAPYTMMU OPTraHUYECKUMU
BEIIECTBAMM.

0.-AMUHOKMCJIOTHI IPEICTaBIISIOT CO00M ITPOMU3BOAHbIE KAPOOHOBBIX KHCIOT,
Yy KOTOPBIX OOWH BOOOPOAHBIA aTOM, y O-yIjiepoaa, 3aMellleH Ha aMUHOTPYIIY
(—NH,), Hanmpumep:

XupHas kucnota

a-AMUHOKMCAOTA

* B nabopatopuu Hoptpona B 1930-1931 rr. BriepBble MOJyYeHbl B XUMUYECKU UHINBUIYATb-
HOM ¥ KPUCTAJJIMYECKOM COCTOSIHUU TIETICUH, XUMOTPUTICUH W TPUTICHH.

** Tlpy KUCIOTHOM W ILIEJIOYHOM THIpoJinu3e OEJIKOB HaOII0NaeTcs TOYTU IOJHBIM pacraj
TpunrodaHa M LUCTEMHA, MO3TOMY ISl MX OMpPEACTICHUS] TMPEJOXEeHbl CIElUaTbHbIe METOIbI.
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Cnenyer MoIYEepKHYTb, YTO BCE aMUHOKUCIIOTHI, BXOISIINE B COCTaB IPUPOI-
HBIX O€JIKOB, SIBJISIIOTCSI O.-aMMHOKMCJIOTAaMM, XOTSI aMUHOTpPYIIa B CBOOOTHBIX
aMUHOKapOOHOBBIX KMCJIOTaX MOXET HaXOAUTbCS, KaK YBUAMM HUXe, B B-, Y-, &-
U €-TIOJIOXECHUSIX.

Knaccudukauma amMmumHOKUCNOT

Bce BcTpeuaromuecs B MpUpoJe aMUHOKHUCIOTHI 00J1agaloT OOIIMM CBOMCTBOM —
aMm@oTepHOCThIO (OT rped. amphoteros—aBYCTOPOHHMI), T.e. Kaxgas aMUHO-
Kucjora COACPKUT KaK MMUHHUMYM OJHY KHUCIOTHYIO W OJHY OCHOBHYIO TI'DYIIIIBI.
OOl TUIT CTPOCHMST O-AMUHOKMCIIOT MOXET ObITh MPEIACTABICH B CIEAYIOIIEM
BUJIC:

Kak BugHO u3 obuieit popMysbl, aMUHOKUCIOTH OYIYT OTJAMYATHCS APYT OT
JIpyra XMMUYECcKO#l Mpupomoil paaukana R, mpeacraBiasiiomiero rpyriy aToMoOB
B MOJIEKYJIE aMUHOKMCJIOTHI, CBSI3aHHYIO C O-YIJIEPOAHBIM aTOMOM M HE y4acT-
BYIOIIYI0O B 00pa3oBaHMM NENTUIHOM CBI3M NpU CUHTe3e Oenka. Iloutm Bce
0-aMUHO- U 0-KapOOKCUJIBHBIE TPYIIbl YYaCTBYIOT B 00pa30BaHUM TETITHIHBIX
CBsI3eil OEJIKOBOM MOJIEKYJIbI, Tepsisd MPU 3TOM CBOU crieliupuueckue Ajis1 CBOOOI-
HBIX aMWHOKMCJIOT KMCJIOTHO-OCHOBHBIE cBoOlicTBa. [loaToMy Bce pazHooOpasue
0COOEHHOCTEM CTPYKTYPhl M (DYHKIMU OEIKOBBIX MOJIEKYN CBSI3aHO C XMMHYECKOM
NpUupoaoil M (PU3UKO-XMMUUYECKUMHU CBOMCTBAMM paAMKaJOB aMWHOKUCIOT.
NmenHno Omaromaps MM OenKM HaneleHBl PSAIOM YHMKAJIbHBIX (DYHKUIUWN, HE
CBOMCTBEHHbIX APYyTUM OUOMOJMMeEpaM, U 00JanaloT XMMUYECKOW MHIUBUIYaTb-
HOCTBIO.

Knaccudukauumss aMMHOKKMCIOT pa3paboTaHa Ha OCHOBE XMMHYECKOI'O CTPOE-
HUSl paJuKaioB, XOTs ObUIM MPENTOXEHbl U ApYrue MNpUHUMIBL. Paznuyaior
apoMaTUyecKue ¥ aarupaTUdeCcKue aMMHOKHUCIOTBHI, a TaKXe aMMHOKHUCJIOTHI,
colepxallye cepy WM TMAPOKCHUIIbHBIE I'pymIbl. YacTo Kiaccupukauus OCHO-
BaHa Ha IpUPOJE 3apsiia aMUHOKUCIOTHL. Eciam pamukan HeilTpalbHBIM (Takue
AMUHOKMCJIOTHI COAEPXAT TOJbKO OIHY aMUHO- U OJHY KapOOKCHMJIbHYIO TI'DYyII-
IblI), TO OHM HA3bIBAIOTCS HEUTpaJbHBIMM aMUHOKHUciIoTamu. Ecim ammHOKMC-
JIOTa CONEPKUT M30BITOK aMMHO- WJIM KapOOKCUIIBHBIX TPYIII, TO OHAa Ha3biBa-
€TCS COOTBETCTBEHHO OCHOBHOW MJIM KHUCJIOH aMUHOKHCIOTOM.

CoBpeMeHHasl palMOHalbHas KiaacCU(pUKalMsg aMUHOKHCIOT OCHOBaHa Ha
MONSIpHOCTU panukanoB (R-Tpymi), T.e. CMOCOOHOCTM MX K B3aMMOICHCTBUIO
¢ Bomo#t npu pusmonorndyeckux 3HadeHnIx pH (6am3kux x pH 7,0). Paznmuyalor
5 KJIacCOB aMUHOKHUCJIOT, coAepXXalluX cleaylollue pamukaibl: 1) HemoJspHbie
(rumpodoOHbIe); 2) moasgpHble (ruapoduibHbIe); 3) apoMatudeckue (OoblIeit
YaCThIO HEMOJISIPHBIE); 4) OTPUILATEILHO 3aPSI)KEHHBIE U 5) TOJOXUTEIbHO 3apsi-
KeHHBbIe. B mpencTaBieHHoM Kiaccudukauum aMMHOKKUCIOT (Taba. 1.3) nmpusene-
HBbl HAMMEHOBAHUS, COKpAIIleHHbIe aHTJIMMCKUE U PYCCKUEe 0003HAYEHMST U OITHO-
OYKBEHHBIE CUMBOJIbI aMUHOKHUCIOT, IPUHSTHIE B OTEYECTBEHHON 1 MHOCTPAaHHOM
JUTEpaType, a TakxkKe 3HaUYCHMST M303JIEKTPUUeCcKoi Touku (pl) m MoneKynsipHOI
maccel (M). OtaenbHO JalTCSd CTPYKTypHbie (dopmynbl Bcex 20 aMUHOKMUCIOT
0ETKOBOW MOJIEKYJIBI.
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Taonauma 1.3. Knaccudpukanuss aMMHOKHCJIOT, OCHOBAHHASI HA TOJISIPHOCTH PAIUKAJIOB

[TpuHsTHIE COKpalleHHbIE

0003HAYEHNS U OTHOOYK- Cpennee
AMMHOKHUCIOTH BEHHBIC CUMBOJIbI M/pl cozepxXaHue
B Oenkax, %
aHIIL CHMBOJ pyccK.
I. Henonspaeie R-rpymnmst
| B 070007051 Gly G I'nu 75/5,97 7,5
AnaHuH Ala A Ana 89/6,02 9,0
Banun Val \Y Ban 117/5,97 6,9
Jlefiunn Leu L Jleii 131/5,97 7,5
HzoneitunH Ile | Wne 131/5,97 4,6
Iponuu Pro P IIpo 115/6,10 4,6
II. TlongpHble, He3apsKEH-
Hble R-rpynimbt
CepuH Ser S Cep 105/5,68 7,1
TpeoHuH Thr T Tpe 119/6,53 6,0
Hucrenn Cys C uc 121/5,02 2,8
MeTuoHuH Met M Mer 149/5,75 1,7
Acmnaparun Asn N AcH 132/5,41 4.4
I'nyramuH Gln Q I'nH 146/5,65 39
III. Apomatmueckue R-
TPYIITIBI
denmnananua Phe F Den 165/5,98 3,5
Tuposun Tyr Y Tup 181/5,65 35
Tpunrodan Trp W Tpn 204/5,88 1,1
IV. OrpunareiabHo 3aps-
>KeHHbIe R-rpyrimbl
AcmnaparuHoBas Asp D Acn 133/2,97 5,5
KHCJIOTa
I'myramMmuHoBast Glu E I'ny 147/3,22 6,2
KHCIoTa
V. [TlonoxurenbHo 3apsi-
>KeHHbIe R-Tpyniibt
JIusun Lys K JIuz 146/9,74 7,0
ApruHuH Arg R Apr 174/10,76 4,7
I'uctuonn His H T'uc 155/7,59 2,1
HenonsipHble R-rpynnb
L-anaHuH L-BanuH L-nerupH
L-rAvUmH L-nponuH L-nsoneiumH
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[MonspHble, He3apsxeHHble R-rpynnbl

L-cepuH L-umctenH L-rnytamumH

L-TpeoHuH L-METNOHWH L-acnaparuvH

OTpuuaTenbHO 3apsbkeHHble R-rpynmbl

L-rnyTammnHoBas kncnorta L-acnaparvHoBasi kncnora

MonoxwuTensHo 3apsbkeHHble R-rpynnbl

L-ructmouH
L-nn3uH a
L-aprvHuH
Apomatuyeckue R-rpynnbl
L-dpeHunanaHuH L-T1po3suH

L-TpunTtodaH



[lepeunicneHHbIE aMMHOKUCIOTHI IPUCYTCTBYIOT B Pa3HBIX KOJIMYECTBEHHBIX
COOTHOIIIEHUSIX W TIOCAEN0BAaTEIbHOCTSAX B ThICA4aX OEJKOB, XOTS OTIEIbHbIE
WHIUBUAYaJIbHbIE OEKM HE COJAEpKaT MOJHOTO Habopa BCceX 3TUX aMUHOKUCIIOT.
[ToMuMo HanM4Ms B OOJBIIMHCTBE IPUPOAHBIX 0e1KOB 20 aMUHOKUCIOT, B HEKO-
TOpPBIX OeKax OOHapy:KEeHBI IPOM3BOJHBIC AMWHOKMCIOT *: OKCHUIIPOJMH, OKCH-
JIM3UH, TUAOATHPO3UH, (ochocepuH U GHochOTpeoHUH (IOCASIHUE ABE aMUHO-
KMCJIOTHl TIPEICTaBlICHBl B IJIaBe 2):

OkcunnauH
OkeunponuH 3,5-AnitoaTMPO3NH

[TepBbie A1BE aMUHOKMCIOTHI COAEpXKaTCs B O€JKe COEAMHUTENbHON TKaHU —
KoJTareHe, a AUMOATUPO3UH SIBISETCS OCHOBOUW CTPYKTYPHI TOPMOHOB IIIMTOBUJI-
HOIi xesie3bl. B MbllieuHOM Oejike MUO3MHE OOHApYXeH Takxe €-N-MeTUIU3UH;
B COCTaB MpoTpoMOMHa (010K CBEpThIBAHUS KPOBHU) BXOAUT Y-KapOOKCUTIyTa-
MHUHOBas KMCJI0Ta, a B TJYTaTUOHMNEPOKCUIA3€ OTKPBIT CEJEHOLUUCTEUH, B KOTO-
poM OH-rpymnna cepuHa 3ameHeHa Ha cejieH (Se):

e-N-meTnnnmsuH y-Kap6okcurinyrammHoBas CeneHoupcTenH
Kkucnota

I[ToMUMO yKa3aHHBIX, PSII CQ-aMUHOKHWCIOT BBITIONHSET BaXHble (PYHKLIUU
B OOMeHE BEIeCTB, XOTS U HEe BXOIUT B COCTAaB OEJIKOB, B YACTHOCTU OPHUTHH,
LUTPYJIJIUH, TOMOCEPUH, TOMOLMCTENH, IUCTEUHCYIb(UHOBAST KUCIIOTA, TUOKCH-
deHnTamTaHUH U Ap.

OoOwume cBomMcTBa aMUHOKUCNOT

Kuc0THO-0CHOBHbIE CBOWCTBA. DTU CBOWMCTBA aMUHOKMCIIOT OIPENESIOT MHOTHUE
(usuko-xuMuyeckue u OuosorHuuecKkue cBoiicTBa OeskoB. Ha 3Tux cBoiicTBax
OCHOBaHbI, KpOME€ TOrO, IOYTU BCE METOAbl BBIIEJCHUS W WACHTUGDUKALIUN
AMUHOKUCIOT. AMMHOKHUCIOTHl JIETKO PacTBOPUMMbI B Boje. OHM KpUCTaJIu-
3YIOTCS M3 HEWTPaJbHBIX BOAHBIX PAcTBOPOB B ¢dopMme OUMOJNSPHBIX (amdoTrep-
HbIX) MOHOB (UBUTTEPUOHOB), a HE B BUIE HEAMCCOLIMMPOBAHHBIX MOJEKYI
(mocyeHIO CTPYKTYpPY MPUBOISAT s yooOCTBa MpeACTaBI€HUs, ONHAKO BCE
AMUHOKUCIOTHI NIpU (U3NOJOTHUYECKUX 3HAaUeHUAX pH MMeloT CTpyKTYypy LIBUTTE-
pHOHA).

LiBuTTEPHOH

* DT aMUHOKHUCIOTHl 00pa3yloTcs TOcie 3aBeplieHus] cuHTe3a 6elka B pubocoMe KIETOK
B pE3yJbTaTe MOCTCUHTETUYECKON XMMUYECKON MOI[I/I(I)I/IKaLU/II/I.
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IIpu pacTBOopeHMM B BOAEe KpUCTaJUIMYeCKass aMHHOKMCIOTa, HaIIpuMep
alaHMH, MOXET pearnpoBaTh WJIM KaK KHCJOoTa (DOHATOP IIPOTOHA):

“NH,CH(CH,)COO <=>H" + NH,CH(CH,)CO0",

WM KaK OCHOBaHME (aKIENTOp MPOTOHA):

*NH,CH(CH,)COO +H'<=>"NH,CH(CH,)COOH.

Ecnu paagukanbl aMUHOKMCIOT HEWTpajbHbIE, TO OHU IMOYTH HE OKa3bIBalOT
BIWSTHUS Ha JIUCCOIMAIIMIO O-KapOOKCHJIBHOW TPYNNbl WM O-aMWUHOTPYIIITHI,
u BenmuuHbl pK (oTpuiaTenbHbIN T0rapuM KOHCTAHTHI AUCCOIMAIIMNA) OCTAIOT-
Csl OTHOCHUTEJIbHO MOCTOSIHHBIMU. BceiencrBue 3Toro KpuBbie AMCCOLIMALIMUA TTOUYTH
BCEX HEUTpPaIbHBIX aMUHOKMCIIOT HAaKJIaIBIBAIOTCS APYTr HA ApPyra M MOTYT OBITh
paccMOTpeHbl Ha TIpuMepe ajaHuHa. Eciam K pacTBopy ajaHuWHa (Hampumep,
0,1 M) B Boae mocTerneHHO NMpuobaBIsATh cuabHYI0 kKucaoty (0,1 M pactBop HCI)
win cuibHyo 1enodb (0,1 M pactBop NaOH), To moayyumM KpUBYIO TUTpPOBa-
HUS ajlaHMHA, TUIIMYHYIO JJISI BCEX HEMTpallbHBIX aMUHOKMCIOT (puc. 1.6).

Kaxymuecst BennuuHbl pK' 11t a-KapOOKCUIBHOM TPYIIIBI U O.-aMUHOTPYIIIT
(T.e. 3HaYeHUs pH, IpM KOTOPBIX 3TU TPYIIIILI B CpeIHEM HAIIOJOBUHY IMCCOIIAM-
POBaHBI) JIOBOJBHO CHUJIBHO pasiuyarorcs, coctasiss pK, = 2,34 u pK, = 9,69.
[Tpu Hu3koM 3HaueHuu pH (Huxke pK|') mouTu Bce MOIEKY/Ibl ajlaHUHA SIBJISIIOTCS
MOJTHOCTbIO TNPOTOHUPOBAHHBIMU M HECYT IOJOXUTEAbHBINA 3apsa. Hdpyrumu
CJIOBaMHM, IPU BHICOKOM KOHIEHTPAIIMM BOIOPOAHBIX MOHOB B pacTBOpPE TCHICH-
1S K IUCCOIMAIIMKM BOIOPONA M3 CTPYKTYPHI ajlaHMHA OKa3bIBaeTCs He3HA4M-
TenpHOM. M3 KpWBOIl TUTPOBAaHUS BUIHO, YTO TOYKA Iepexola MEXAY BETBIMU
KpuBoOii pacrosnaraercsa npu pH 6,02. D10 03HavyaeT, 4YTO NMPU JAHHOM 3HAYCHUU
pH cymMapHbIii (MM CpenHU) 3JIEKTPUUECKUIA 3apsi MOJIEKYJIbl aJlJaHWuHA paBeH
HYJIIO 1 OHA HEe IepeMeIlaeTCs B 3JeKTPUUECKOM I10Jie HA K aHOAYy, HU K KaTOmy
(130371eKTpUIECKOe coCcTOsTHME). Takoe 3HaueHuMe pH mosryumiio Ha3BaHUE H30-
3JIEKTPUYECKOI ToukM U obo3Hauaetcs pl. M3oanekTpruueckast Touka aMUHOKHUC-
JIOT, He conepxawmux nonoaHureabHblx NH,- wniu COOH-rpynn, npencrasiser
coboii cpenHee apudMeTHUYECKOe MEXAy IByMsl 3HayeHuUsiMmu pK':

pl= 5

COOTBETCTBCHHO [JI aJlJaHMHa

2,34 + 9,69
= = 6,02.
pl 5

N3osnekTpuyeckas TouKa psaa IPYruXx aMUHOKUCIOT, COAEpKAIUX TOTOJ-
HUTEJIBbHBIC KUCIOTHBIC WJIM OCHOBHBIE TPYNNBI (acllaparnHoBas U rJIyTaMUHOBAsS
KHMCJIOTBI, JIM3UH, aprUHUH, TUPO3WH U Op.), 3aBUCUT, KPOME TOTO, OT KMCJIOT-
HOCTU WJIM OCHOBHOCTM paAuWKaJOB 3TUX aMHMHOKMCIOT. JIJis IM3uHa, HallpuMep,
pl nofmxkHa BBIUMCAATBCS U3 MojycyMMbl 3HadeHuil pK' anst a- u e-NH,-rpynm.
Takum o6pazom, B uHTepBajsie pH ot 4,0 mo 9,0 mouyTu Bce aMMHOKMCIOTHI
CYIIECTBYIOT IIPEUMYIIECTBEHHO B (hOpME IBUTTCPHMOHOB C IIPOTOHMPOBAHHOM
AMUHOTPYIIIION U AUCCOLMUPOBAHHOI KapOoKcuJIbHO#I rpymmoii. CieayeT oTMme-
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pK, = 9,69

pH
pl = 6,02
Puc. 1.6. Kpusble, rnmojgydyeHHbIE MpU PK, = 2,34
tutpoBanuu 0,1 M pacTBopa amaHu-
Ha 0,1 M pacrBopom HCI (a) u
0,1 M pacrBopom NaOH (0). 5
a

TUTh, YTO Ipu (u3MonormdeckKux 3HadeHusx pH tkaneir u xposu (7,1 u 7,4
COOTBETCTBEHHO) aMWHOKUCIOTHL (32 HUCAOYEeHMEM THUCTUAMHA) He o01anaiT
usMepumMon O0ypepHON eMKOCThI0. DTy CHOCOOHOCTh OHU MPUOOPETAIOT TOJBKO
npu 3HadyeHusx pH, O6auskux k BeaumyuHam ux pK (tr.e. mpu pH 1,7-3,2
n 8,6—10,8).

CrepeoxumMuss aMHHOKHMCJIOT. BaxHeilliuM CBOWCTBOM aMUHOKHUCIOT, OCBO-
0oXaawIIMxcsl B Mpoliecce TUAPOJM3a MPUPOJHBIX OEJKOB B YCIOBMSIX, UCKIIIO-
YalolluxX paleMu3alunio, SBJISETCS WX ONTUYEeCKass aKTUBHOCTb. bymyuu pacTBo-
penabiMu B Boae (wim B HCI), oHM crocoOHBI BpallaTh IUIOCKOCTh ITOJISIPU30-
BaHHOTO Jiyya (MCKJIIOUEHUE COCTABISIET INIMIIMH). DTO CBOMCTBO CBSI3aHO C HaJU-
ypeM B MOJIEKyJe BceX MPUPOJIHBIX aMUHOKHUCIOT (32 UCIIOUEHMEM TJIMIMHA)
B Q-TIOJIOKEHUM acUMMETPUUYECcKOro aToma yriepoaa (T. €. aToMma yrjepoja, Bce
YEThIpe BaJIEeHTHbIE CBS3M KOTOPOTO 3aHSAThl PA3JUYHBIMU 3AMECTUTENISIMU).
BenuuuHbl yaenbHOTO BpallleHWS! BIPABO WM BJIEBO SIBJASIOTCS KOJUYECTBEHHOM
XapaKTepUCTUKONM ONTUYECKOW aKTMBHOCTU, U sl OOJIBIIMHCTBA aMUHOKHUCIOT

coctaisier or 10 mo 30°. IlpuMepHO MOJOBMHA AMWHOKUCIOT OEIKOB
okasajach IpaBOBpalllamolleil, ux obOo3HayaloT 3HakoM «+» (Ana, Wne, Ty,
Jluz u ap.), a 4yTh MeHbIIe MOJOBUHBI —JieBoBpalnatouieii (Pen, Tpm, Jleit u op.),
UX 0003HAYalT 3HAKOM «—». Bce 3TM aMMHOKWCIOTHI NpUHamiIexar K L-psamy,
a BeJMYMHA M 3HAK OMNTUYECKOro BpalleHUs 3aBUCAT OT MPUPOIbl paauKaioB
aMUHOKHUCJIOT W 3HaueHus pH pacTtBopa, B KOTOPOM H3MEPSIOT ONTUYECKOE
BpalleHue.

CrepeoxuMui0 aMUHOKMCJIOT MPUHSITO OlLIEHWBaTh HE MO ONTUYECKOMY Bpa-
IIEHWUIO, a UCXONS M3 a0COMIOTHOW KOHGMUTYpalMM BCEX YETHIPEX 3aMeEIlarou[ux
IpYyTI, PACHOJOXEHHBIX BOKPYT acCUMMETPUYECKOro aTroMma yriepoja B BepllIM-
Hax MoJeau TeTpasnpa. AOCONIOTHYIO KOH(UTYypallul0 aMUHOKMCJIOT MPUHSITO
COOTHOCUTDH CTEPEOXUMUYECKU C COECAMHEHMEM, MPOU3BOJIbHO B3SATHIM JJISI CpaB-
HEHMS, a UMEHHO C TJMILEPUHOBBIM aJbICTHIOM, TAKXE COAEpXKAIIMM acCUMMET-
puueckuil atom yriepoga. Huke npencrabiensl L- u D-crepeouszomepsl riuiie-
pUHOBOrO anpaeruaa. Psgom mokazaHbl MPOCTpaHCTBEHHbIE KOHbUTrypauuu L-
u D-anaHuHa:

L-rnvuepanbaernn, D-rnnuepanbaerng L-anaHuH D-anaHuH

Bce amuHOKMCIOTHI, OOpasylolmuecss IMPU TUAPOIU3E MPUPOAHBIX OCIKOB
B YCJIOBMSIX, MCKIIOYAIOLIMX paleMMU3aluio, MpUHAmIexKuT K L-psany. Takum
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00pa3oM, TPUPOJHBIE aMUHOKHCIOTH MMEIOT MPOCTPAHCTBEHHOE pPAacCIOIoXe-
HME, aHaJorMyHoe KoHdurypauuu L-rnuuepuHoBoro anpaeruna. Crenyet erie
pa3 MoOgYepKHYThb, YTO cUMBOJBl L u D o3HayalT MpUHAMIEXHOCTb NaHHOM
aMUHOKHUCIIOTHI 10 CBOEH CTepeoXuMuieckoil KoHpurypauuu K L- unu D-psny,
B TO BpeMsl KaK 3HaK «+» WIM «—» YKa3blBaeT Ha HaIlpaBJieHWE M3MEHEHUS
MJOCKOCTU TMOJspU3aluu cBetoBoro Jjyda. Cpeau O€JKOBBIX aMHUHOKHUCIOT
MMEIOTCS 1B€ aMUHOKHUCIOTH (TPEOHWH M M30JEWIIMH), KOTOpbIe CoAepXkaT Mo
JIBa acUMMeTpUuYeckux aTtoMa yriepoaa. CremoBaTelbHO, €ClIM He B MPUPOJE,
TO, BO BCSIKOM cllyyae, B JabopaTOpUM BO3MOXHO TMOJYYUTh YEThIPE CTEPEOU30-
MepHbIe (OPMBI 3TUX AMUHOKHUCIOT *. JIIs TpeoHWHA WU3BECTHHI BCE YEThIpE
n3zoMepa. Eciu ycioBHO 0003HAYMTh CUMBOJIOM L BBIEIEHHBIM M3 MPUPOIHBIX
0eJIKOB TPEOHWH, TO ero 3epKajlbHOoe OTOOpaxeHHUe HasbiBaloT D-TpeoHUHOM.
JBa Apyrux u3omepa, MOJYYMBIINX HAUMEHOBAHUE OUACTEPEOU3OMEPOB, WU
amnodopM, Takxke MOryT uMerb L- u D-dopmbl. CTpyKTypHbIe KOH(pUTYypalUUU
BCEX YEThIpEX CTEPEOM30MEPOB TPEOHMHA MOXHO TPEICTaBUTh CAEAYIOIIUMHU
dbopmymamu:

L-TpeoHuH D-TpeoHuH L-annoTpeoHunH D-annoTpeoHuH

Kak otrmeudanoch, B OenkoBoil MojeKkyiae D-aMUHOKHUCIOTHI He OOHapyxe-
HbI **, OIHAKO B XWBOI MPUPOAEC OHU IIMPOKO PACIPOCTPAHEHBI.

Tax, D-u3omepsl I1IyTaMUHOBOM KUCIOTHI, alaHWHA, BaJlMHa, (heHUIaIaHUHA,
JIEWIIMHA WM psiia OPYTMX OTKPBITHI B KJIETOYHOM CTeHKE OaKTepuii; B COCTaBe
HEKOTOPbIX AHTUOMOTUKOB, B YACTHOCTU aKTMHOMUIIMHOB, OauMTpaluHa, rpamMu-
LHUAMHOB A U S, colepxKaTcs aMUHOKHUCIOTH D-KoHurypauum.

AMMWHOKHUCIOTHBII cOCcTaB (KaueCTBEHHbBIM U KOJTUYECTBEHHBIN) MHOTHUX ThICSY
0eJIKOB, MOJYYEHHBIX U3